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GEOTECHNICAL INVESTIGATION

ENGINEERING ANALYSIS

FOR

WASTE CONTROL SPECIALISTS INC.

LANDFILL PROJECT

ANDREWS COUNTY, TEXAS

INTRODUCTION

A Geotechnical Investigation and Engineering Analysis for

the above referenced project located in Andrews County, Texas

was authorized by Mr. Allen Messenger of A.M. Environmental,

Austin, Texas on 15 October 1992. The purpose of the

investigation was to determine subsurface soil conditions and

materials at the site and to obtain samples for laboratory

testing. Based on our boring logs and laboratory tests an

engineering analysis was performed to determine foundation

stability, slope stability and soil permeability as well as

other design parameters for the proposed hazardous waste

landfill.

-SCOPE

The scope of the project included the following:

1. Reconnaissance of the project site to observe physical

features, vegetation and access to the property.
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2. Surveying grid system on the site on 500 foot intervals and

obtaining elevations at each grid point. Topographic

survey of entire site and areas outside the site for a

distance of 1000 feet.

3. Mobilization and demobilization of office trailer, storage

building, electrical service, equipment, van truck, logging

trailers, water tank and drill rigs to the site.

4. Drilling, logging and sampling 55 soil borings using air

rotary and air coring to depths of 100 feet to 300 feet.

5. Drilling, logging and sampling 12 soil borings to depths of

45 feet to obtain rock cores.

6. Wrapping and packaging core samples in core boxes and

properly storing on site prior to shipping to laboratory.

Transporting samples to the laboratory in Austin, Texas.

7. Laboratory testing including but not limited to Unified

Soils Classifications, Moisture Contents, Unit Weights,

Atterberg Limits, Unconfined Compression Tests,

Permeabilities, Triaxial Tests, Consolidation Tests,

Moisture/Density Relationships and Direct Shear Tests.

8. Installation of eight monitor wells (4 inch PVC) and six

piezometers (2 inch PVC) and coordinating the installation

of wells with Terra Dynamics, Inc.

9. Monitoring groundwater levels in open bore holes prior to

plugging and in water wells and piezometers.

10. Plugging of all bore holes with cement bentonite slurry.

2
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11. Preparing a written engineering report with grid survey,

topographic survey, boring location plan, soil boring logs,

laboratory test results and water level data. Preparing

engineering analyses including soil permeability, slope

stability, foundation stability, settlement analyses and

recommendations for landfill design.

LOCATION AND SITE DESCRIPTION

The proposed landfill site is located in Andrews County,

Texas approximately 34 miles west of Andrews, Texas on State

Highway 176 (see location on State Highway Map - Figure 1). The

site is located approximately 0.5 miles north of the Highway on

the Flying "W" Diamond Ranch. The initial grid survey area

consists of approximately 485 acres of undeveloped ranch land.

The landfill area will be 100 acres in size with approximate

dimensions of 1100 feet by 4000 feet. The terrain consists of

gently sloping grass covered ranch land with scattered small

mesquite trees. The proposed landfill site is bordered by a

gravel ranch road on the west that parallels the Texas-New

Mexico state line. An oil well location exists approximately

2500 feet south of the landfill site. An overhead power line

borders the site on the east. The site slopes gradually from

north to south changing in surface elevation from approximately

3480 feet to 3440 feet above mean sea level.

3
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Several surface depressions exist on the landfill site and

are locally referred to as buffalo wallows. These depressions

are believed to have been formed by the dissolution of the

carbonaceous caliche deposits near the surface or from natural

depressions in the Triassic red bed clay formation below.

SITE SURVEY AND GRID LAYOUT

The project site was selected by Mr. Allen Messenger after

preliminary borings indicated shallow depths to red bed clay in

the area. Grid layout with approximate size of 6000 feet by

4500 feet was surveyed by Mr. James E. Tompkins, (R.P.S.)

Engineering and Surveying of Andrews, Texas. Grid points were

staked on the site at 500 foot intervals. Grid points were

lettered from north to south A through J and numbered from east

to west 1 through 13. The Texas-New Mexico State line running

north to south has a bearing of N 0o O'0'W. The grid lines A

through J have a bearing of S 650 0' O" E. The grid lines 1

through 13 have a bearing of S 250 0'0" W.

Additional surveying was performed by Tompkins Engineering

and Surveying to provide adequate topographical information both

inside and outside the grid to depict surface physical features

on a one foot contour interval. The benchmark for the project

is located at the state line marker located...1600 feet north of

State Highway 176 with an elevation of 3484.75 feet MSL. A Grid

Survey and Topography Map is shown in Figure III.

4
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FIELD INVESTIGATION

The drilling and sampling was accomplished with a 1974

Model Midway 1300 and 1977 Model Midway 1500 owned and operated

by Scarborough Drilling, Inc. from Lamesa, Texas. These truck

mounted rigs are equipped with direct rotary table, 550 CFM air

compressors, mud pump, 2 7/8 inch diameter -drill stem, 3 1/2

inch drill stem, tri-cone roller bits, drag bits, 3 foot core

barrel and 10 foot core barrels.

Initially all holes were continuously sampled by air coring

with 4 3/4 inch O.D. Christian Core barrels producing 2 1/8 inch

diameter core samples. Where bit wear was excessive in hard

limestone or conglomerate then tri-cone roller bits were used

until hard layers were penetrated. Where soft layers were

encountered and recovery using air coring was poor, split spoon

(1.4 inch diameter) samples were obtained using rig pull-down.

The investigation consisted of drilling, logging and

sampling a total of 55 bore holes (see Generalized Boring

Location Plan - Figure IV). Of the 55 holes a total of 14 holes

were continuously air cored in the upper caliche (hard limestone

and sandstone deposits) to depths ranging from 9 feet to 53 feet

deep. The remaining holes were drilled with straight air rotary

in the upper caliche layers and cuttings were continuously

sampled, logged and visually classified. All 55 holes were

continuously sampled (air coring) from the top of the red bed

(Triassic) using both split spoon samples and 2 1/8 I.D.

5
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Christianson core barrels. Continuous coring intervals varied

from lengths of 4 feet to 10 feet depending on the type of soils

encountered.

The initial investigation consisted of drilling and

continuous air coring all bore holes to depths of 100 feet with

selected holes extended to depths of 200 feet. At six

piezometers and three monitor well locations the bore holes were

extended to depths ranging from 260 feet to 300 feet and either

continuously cored or air rotary drilled and cuttings were

logged to accurately describe the geology and classify the

soils. These nine holes were also used for geophysical logging

that was coordinated by Terra-Dynamics, Austin, Texas. The

geophysical logs and core logs were then compared and correlated

by Terra-Dynamics. A total of 12 holes were drilled with a CME

55 Rig equipped with a mud rotary NXB Christianson Wireline

system (1.875 diameter core) for the purpose of obtaining rock

cores from the upper limestone (caliche) formation. These holes

varied in depth from 12 feet to 36 feet below the existing

grade. The total recovery as well as Rock Quality Designation

(RQD) is shown on the individual boring logs. All rock cores

were visually classified and logged in the field and samples

were wrapped with plastic and stored in wooden core boxes and

transported to the lab. A table depicting boring numbers, grid

locations, boring depth and date of boring is shown in the Soil

Boring Summary in Appendix II.

.2- 6
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All core samples were examined and visually classified,

logged in the field prior to wrapping and placing in cardboard

core boxes. Grab samples from air rotary cuttings were also

visually classified and logged and placed in ziploc plastic bags

and stored in cardboard boxes. All core boxes were properly

labeled with boring number and grid location, date, sample

intervals and transported to the laboratory of Jack H. Holt &

Associates, Inc. in Austin, Texas for testing and storage.

LABORATORY TESTING

The laboratory testing program included tests to determine

the engineering characteristics and properties of the soil and

rock samples obtained from the drilling and sampling program.

These tests include soil classification, shear strength,

plasticity, density, moisture, grain size analysis, and

permeability. All laboratory tests were run in strict

accordance with ASTM Standards using up-to-date calibrated

testing equipment and apparatus as required by those standards.

The laboratory testing program was performed under the

supervision and direction of Dr. Jack H. Holt, Ph.D., P.E.

Listed below is a list of the specific laboratory tests -and

their appropriate ASTM Designation:

1. Classification of soils according to the "Unified Soil

Classification System" (ASTM D2487-90).

2. Sieve Analysis of soils including Minus No. 200 Mesh

Sieve and Hydrometer Analysis (ASTM D-422-63).
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3. Moisture Content of Soils (ASTM D-2216-90).

4. Unit Weight Tests.

5. Atterberg Limits Tests including Liquid Limits,

Plastic Limits (ASTM D-4318-84).

6. Unconfined Compressive Strength - clay soils (ASTM D-

2166-91).

7. Unconfined Compression Tests - rock specimens (ASTM D-

2938-68).

8. Triaxial Tests.

9. Permeability Tests using both flexible wall and rigid

permeameters (ASTM D-5084-90).

10. Moisture-Density Relationship Tests using Modified

Proctor (ASTM D-1557-91) and Standard Proctor (ASTM D-

698-91).

11. Consolidation Tests.

The results of all laboratory tests can be found in

Appendix I. Laboratory test results are also shown on the

individual boring logs at the appropriate depth.

SUBSURFACE CONDITIONS

The subsurface soil conditions are described in more detail

by the attached Logs of Borings found in Appendix II. In

general the soil conditions consist of a thin (one foot or less)

layer of brown organic sandy silt overlying a formation of white

or tan caliche. The caliche consists of crumbly to very hard

cemented sand, conglomerate limestone rock, sandy silt and

8
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gravel. At the base of the caliche strata lies a sand and

gravel layer that varies in thickness from 0 feet to 20 feet.

The depth of the caliche layer including the sand and gravel

strata below ranges from approximately 9 feet to 53 feet across

the investigated area.

Below the caliche lies a formation of reddish brown silty

clay (red bed clay) that extends to termination of the borings

at 100 feet to 300 feet below the existing grade. The red bed

clay consists of a highly consolidated impervious mottled

reddish brown-gray clay, purple-gray silty clay, and yellowish

brown-gray silty clay. Siltstones and sandstones are found at

various depths and thicknesses across the grid area and vary in

color from red, tan, gray, pink and yellow. The depth to the

top of the red bed (Triassic-Dockum Group) varies across the

site from 9 feet (B-24) to 53 feet (B-1) and generally averages

12 feet to 30 feet deep through the center of the grid area

between Grid Lines C and E.

The red, reddish brown or purple silty clay soils range in

moisture content from 2.5% to 25% and generally average 8% to

s; 12% in most of the borings.

Dry density of the clay soils range from 116 PCF to 145 PCF

and average 132 PCF.

Liquid Limits of the clays range from 35% to 55%.

Plasticity indices vary from 24 to 38. The clays vary in

percent passing the 1200 Mesh Sieve from 87% to 99.8%.
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A total of 36 vertical permeabilities and 6 horizontal

permeabilities were run on the reddish brown silty clays,

sandstones and siltstones. Vertical permeabilities range from

<1.00x 10-9 cm/sec to 1.76 x 10-8 cm/sec for the clays.

Horizontal permeabilities range from 1.63 x 10-9 cm/sec to 1.10

x 10-8 cm/sec. The siltstones and sandstones found at depths of

56 feet to 90 feet range in vertical permeability from 2.58 x

10-8 cm/sec to 1.93 x 10-6 cm/sec. The horizontal permeability

averages 6.53 x 10-7 cm/sec. The siltstone at a depth of 208

feet has a permeability of 2.06 x10-8. The permeability tests

were run according to ASTM D-5084-90 using a flexible wall

permeameter under a constant head. De-aired tap water and a

.005N Ca S04 solution was used for the permeant liquid. The

permeabilities were calculated on both the inflow and outflow

and then averaged for the final result. The plot of Q x L vs T

x A x H for selected tests are shown graphically in the Steady

State Permeability Plots in Appendix I. Shown in each graph is

the plot for both inflow and outflow through the sample. The

slope of straight line is the permeability in cm/sec. A summary

of permeability test results including boring number, grid

location, soil classification, depth are shown in Permeability

Test Results, Appendix I.

Unconfined compression test on the clay soils range from 13.9

TSF to 49.7 TSF with an average of 30 TSF.
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GROUNDWATER

Water level measurements were made on open bore holes at 24

hours and 48 hours after completion. All borings were found to

be dry with the exception of B-7, B-4, B-10, B-20, B-30, B-20,

B-41 and B-41S. Groundwater was found at a shallow depths only

in borings B-41 and B-41S at 26 feet and 32.4 feet respectively.

Groundwater or damp sandstone/siltstone was encountered during

the drilling operation only in Borings B-7, B-21 and B-48 at

depths ranging from 200 feet to 220 feet below the existing

grade.

Piezometers (2 inch PVC pipe) were installed at four

locations (B-4, B-7, B-10 and B-20) with screened intervals

ranging in depths from 170 feet to 257 feet below the existing

grade. Water level measurements ranged from 149.8 feet to 187.8

feet below the existing grade on 14 January 1993.

Additional piezometers were installed at boring B-30 and

boring B-39 . These holes were dry at the time of this report.

Monitor wells were installed at grid locations 4-G, 9-G, and 6-B

to better define saturated zones and obtain hydrological data

for various zones. Details on construction of these wells are

depicted in the State of Texas Well Reports in Appendix III.

Water level measurements for all piezometers and wells are found

in the Water Level Measurements, Appendix III. The groundwater

hydrology is discussed in more detail in the Terra Dynamics

Report.

11
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FOUNDATION STABILITY

The landfill floor elevation will be established at 3,400

feet. Maximum depth of the waste material will be 76 feet. A

16.5 foot thick cap is planned for the crest section which

slopes at 3% grade back to the containment dike. The clay cap

will be covered with a filter fabric and 2 feet of top soil. An

8 foot thick liner system will be placed between the waste

material and the impervious clay formation. A typical landfill

Section is shown below.

FIGURE VI

Typical Landfill Section
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Side walls of the slopes are lined with 10 feet of

compacted clay where the sands, gravel and rock exists. The

side wall is lined with 3 feet of compacted clay soil where cut

into the existing red bed clay. The floor liner is 8 foot

thick. Allowable bearing capacities for settlement and slope

stability analysis are based on laboratory strength tests of the

rock and in-situ clays, siltstones, sandstones and compacted

clay liner. Allowable bearing capacities with each stratum are

shown together with a corresponding Factor of Safety.

TABLE I

Allowable
Stratum Bearing Factor
Description Capacitv. PSF Safety

1. Compacted silty clay 10,100 2.3

2. Weathered limestone with
layers of rock & sands 35,000 3.5

3. Natural bedded clay 14,600 3.0

Assuming a maximum waste height of 98.5 feet to include

16.5 feet of compacted clay at the crest and an 8 foot liner,

the maximum pressure on the floor will be approximately 9,190

.lPSF. Considering these conditions, it is apparent the

supporting soils have adequate strength to support the landfill

with an acceptable margin of safety.

A. Slope Stability - The slope stability of the landfill

containment section was analyzed for the periods

during construction and after completion. An analysis

was made considering a containment side slope of 2:1;
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1.5:1 and a slope of 1:1. Computations for stability

were based on the following criteria developed from

laboratory tests using conservative results.

SLOPE CRITERIA

DEPTHS a T3 aA, C' 1 + al3 aT 1 - a 3
{FT. )

2 2

29 - 30 34.5 132.0 83.3 48.8
51.0 208.0 129.5 78.5

23 - 25 34.5 154.0 94.3 59.8
51.0 200.0 125.5 74.5

WHERE:
a' = Normal Stress (PSI)
a 3 = Confining Stress (PSI)

Design parameters:

1. Friction Angle (0) = 360

2. Unit Weight y = 135 PCF

3. Effective Cohesive Shear Strength C' = 260 PSF

The slope stability analysis was made using the computer

program (PC STABL 5M) adopted by the Federal Public Road

Administration. This program was developed by the University of

Purdue under a federal grant program and is widely used

throughout the U.S.A.

The computer analysis calculates the ten most critical

failure circles based on the selected slope, friction angle 0,

cohesion and whether or not a compacted clay liner is

considered. The analysis computes the factor of safety for each

14
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failure circle. A graphical analysis depicting 10 failure

circles for each of the failure planes at various slopes are

shown in Appendix IV. The most critical condition is

highlighted by arrows. Slope conditions were considered without

the clay liner and omitting the effects of the cohesive strength

of the clays. Listed below in Table II are the results of the

analysis.

TABLE II

SLOPE STABILITY ANALYSISSUMKARY OF

COMPUTER SLOPE
HO. RU (H:V

1 1:1

2 1.5:1

3 1.5:1

4 2:1

C'
e (PSF)

36O 260

36° 260

36e 260

36O No
Cohesion

36§ No
Cohesion

36e 260

WITH LINER
W/O LINER

With Liner

W/O Liner

With Liner

W/O Liner

With Liner

W/O Liner

MINIMUM
FhcMR OF
SAFETY

1.54

1.52

1.73

1.47

1.90

2.36

/

5 2:1

6 2:1

C' = Effective Cohesive Shear Strength

All of the computer analysis were run with an internal

friction angle (4) of 360. This is considered to be a

conservative figure based on laboratory tests of the insitu

clays. The analysis clearly shows that a 2:1 slope with or

without the compacted clay liner will provide a safe stable

condition with a safety factor of 2.36. Computer run number 4

15
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and 5 indicate even under saturated conditions the 2:1 slope

would be stable.

B. Settlement Analysis - The groundwater table at the most

shallow depth is 150 feet below existing ground surface (as

of 2/15/93) and is not a consideration for calculation of

settlement. Therefore only elastic settlement is

considered and consolidation is not a factor. Since the

waste repository is considered as a flexible foundation and

therefore the elastic settlement is given by:

Se Cd qB (1 - p2s/Es)

Where Se = elastic settlement
Cd = a parameter accounting for the shape of

the load area
q = distributed load
B = width of the foundation
AS = Poisson's ratio of the soil
Es Young's modulus of the soil

Based on the unit weights given in Figure VI, page 12, the

maximum elastic settlement (Se) at the center of the waste

repository when the complete landfill is loaded is calculated to

be 2.45 inches (see Appendix IV for our calculations).

BORE HOLE GROUTING

All bore hoes were grouted with a cement/bentonite slurry.

The bore holes were grouted after all water level measurement

were made and drilling was completed on the site. Because of

the hard dry clays and the absence of groundwater bore holes

generally remained open and there was little or no problem with
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caving or sloughing. Each hole was measured prior to grouting

to verify the depth was within one foot of the original drilling

depth. If not, the holes were redrilled with air rotary and the

bore hole was grouted immediately by pumping grout through a 2

inch PVC tremmie pipe from bottom to surface.

The grout mixture consisted of a ratio of 94 pounds

portland cement per 5 pounds bentonite per 12 gallons of water.

The grout was mixed at a local concrete redi-mix company within

2 miles of the site. The grout was poured into the open bore

hole from the chute of the redi-mix truck. Where caving or

sloughing of holes was a problem than centrifugal pump and

tremmie line was used to ensure that grout was forced from

bottom to top of the hole.

The original bore hole depth, the depth prior to grouting,

date grouted, truck number and amount of cement/bentonite used

was recorded by the technician.

RE4ARKS

This report has been prepared in order to aid in the

evaluation of this property and to assist the architect and

engineer in the design of the project. It is intended for use

with regard to specific projects discussed in general herein and

any substantial changes in locations or grades should be brought

to our attention so that we may determine how this may affect

our conclusions. If during the proposed construction, the soil

strata are found to differ from that reported here, we should be
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notified immediately. This report contains soil boring logs

which are for the purpose of arriving at foundation criteria and

are not to be used by the excavation contractor in arriving at

rock hardness or rock depth. The procedures, tests and

recommendations of this investigation and report have been

conducted and furnished in accordance with generally accepted

professional engineering practices in the field of foundations,

engineering soil mechanics and engineering geology. No other

warranty is either expressed or implied.

H NS0HOLTT

-Ph. D.

JHH/mco
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Attachment IV.SB

Soil Laborntory Analysis
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Project No.: 95042.10 Remarks:

Project: LEA COUNTY LANDFILL BORING: B-101
* Location: HOBBS. NEW MEXICO

DEPTH: 20.0

Dote: 1-7-98

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. Figure No.
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____________-_- _--------------- -------- ------------------------- ______

Date: 1-7-98
Project No.: 95042.10
Project: LEA COUNTY LANDFILL

-_- _____- ____-- - -- -- -- -- ---------------------------- ---- --------- -- - ------ -- - - --- - _ _----

Sample Data
__________________--------- ------------------------ -- - -- __ _______

Location of Sample: HOBBS, NEW MEXICO
Sample Description: RED F/C SAND, LITTLE SILT, TR CLAY
USCS Class: SM Liquid limit: NA
AASHTO Class: A-2-4 Plasticity index: NA

…____________-…-_---------…-…---------------_----------------___________
Notes

…__ _ _ _ _ _-__-_-_-_-_-_-_-_-____ -_-_ _ _ _ _ _ _ _ _ _- _

Remarks: BORING: B-101 DEPTH: 20.0'

Fig. No.:
_ _----__ -______-__-_ -_-_-__________-__________- ____________.

Mechanical Analysis Data
…_______ -_____________-_-_-_-____-________- ________- ____________.

Initial
Dry sample and tare= 436.70
Tare 3 0.00
Dry sample weight 436.70
Sample split on number 10 sieve
Split sample data:

Sample and tare = 50 Tare 0 Sample weight a50
(umulative weight xetained tare= 0

e for cumulative weight retained= 0
.Sieve Cumul. wt. Percent

retained finer
0.375 inches 0.00 100.0
# 4 1.20 99.7
# 10 2.90 99.3
# 20 1.10 97.2
# 40 4.50 90.4
# 60 13.80 71.9
# 100 27.80 44.1
X 200 36..40 27.0

Hydrometer Analysis Data

Separation sieve is number 40
Percent -# 40 based on complete sample= 90.4
Weight of hydrometer sample: 50
Calculated biased weight= 55.31
Automatic temperature correction

Composite correction at 20 deg C =-4.5

Meniscus correction only= 1



Specific jravity correction factor. 0.978
Hydrometer type: .52H Effective depth L- 1J.294964 - 0.164 x Rm

Elapsed
1. time, min
I I . 1.0

2.0
3.0
4.0
8.0

16.0
30.0
60.0

125.0
330.0

1410.0
2850.0

Temp, Actual
deg C reading
22.0 14.5
22.0 13.5
22.0 12.5
22.0 11.5
22.0 11.0
22.0 10.5
22.0 10.0
22.0 9.5
22.0 8.5
23.0 8.0
23.5 7.5
22.5 7.0

Corrected
reading
10.4

9.4
8.4
7.4
6.9
6.4
5.9
5.4
4.4
4.2
3.8
3.0

K

0.01.29
0 .0129
0.0129
0.0129
0.0129
0.0129
0.0129
0.0129
0.0129
0.0128
0.0127
0.0128

Rm Eff.
depth

15.5 13.8
.14.5 13.9
13.5 14.1
12.5 14.2
12.0 14.3
11.5 14.4
11.0 14.5
10.5 14.6
9.5 14.7
9.0 14.8
8.5 14.9
8.0 15.0

Diameter
mm
0.0479
0.0341
0.0280
0.0244
0.0173
0.0123
0.0090
0.0064
0.0044
0.0027
0.0013
0.0009

Percent
finer
18.4
.1.6.6
14.9
13.1
12.2
11.3
10.5
9.6

.7.8
7.4
6.7
5.4

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve :
t 3 in. = 0.0 % GRAVEL = 0.3 k SAND = 72.7
t SILT = 19.9 V CLAY = 7.1 (M CLAY COLLOIDS = 5.7)

D85=
D30=
Cc =

0.34 D60= 0.202 D50= o.i69
0.0878 D15= 0.02809 Dl0t Q.00714
5.3518 Cu = 28.2813
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200 100 10.0 1.0 0.1
GRAIN SIZE - mm

0.01. I

rl-�'
4 S

lTestl% 1.3" l % GRAVEL I % SAND I % SILT I % CLAY Il

L 9 0.0 0.0 79.8 11.4 8.8

_ LL | Pl D85 D60 D50 D30 | D15 DID cc cu

* NA NA 0.342 0.212 0.184 0.127 0.0519 0.0049 15.65 43.2

MATERIAL DESCRIPTION USCS AASHTO
* RED SAND. LITTLE SILT. TR CLAY SC A-2-4

Project No.: 95042.10 Remarks:

Project: LEA COUNTY LANDFILL BORING: 102

* Location: HOBBS. NEW MEXICO
DEPTH: 20.0'

Date: 12-22-97

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. Figure No.
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Date: 12-22-97
Project No.: 95042.10
Project: LEk COUNTY LANDPILL

._________---__----------------------------------------------------------____

Sample Data
_________________________--____________--------_----____-____---_______________,.-

Location of Sample: HOBBS, NEW MEXICO
Sample Description: RED SAND, LITTLE SILT, TR CLAY
USCS Class: SC Liquid limit: NA
AASHTO Class: A-2-4 Plasticity index: NA
-________________________________________________________-_______________-..

Notes
______________________________--_-_____________________--------_______________-

Remarks: BORING: 102 DEPTH: 20.0'

Fig. No.:
…____________________________________________________________________________..

Mechanical Analysis Data

Initial
Dry sample and tare= 123.00
Tare = 0.00
Dry sample weight 123.00
Sample split on number 10 sieve
Split sample data:
Sample and tare = 50 Tare 0 -Sample weight 50

*>- *Cumulative weight retained tare= 0
*e for cumulative weight retained= 0
,ieve Cumul. wt. Percent

retained finer
# 4 0.00 100.0
i 10 0.20 99.8
i 20 2.00 95.8
i 40 4.80 90.3
$ 60 14.40 71.1
# 100 31.50 36.9
i 200 39.90 20.2

Hydrometer Analysis Data

Separation sieve is number 10
Percent -# 10 based on complete sample= 99.8
Weight of hydrometer sample: 50
Calculated biased weight= 50.08
Automatic temperature correction

Composite correction at 20 deg C =-3.5

Meniscus correction only= 1
Specific gravity of solids= 2.75



- -

3lapsed
time, min

1.0
--. 2.0

3.0
4.0
8.0

16.0
30.0
60.0

125.0
330.0

1410.0
2850.0

Temp, Actual
deg C reading
23.5 10.0
23.5 9.5
23.5 9.0
23.0 9.0
23.5 8.5
23.5 8.5
24.0 8.0
24.0 8.0
24.0 7.5
24.0 7.5
24.0 6.5
24.0 6.0

Corrected
reading

7.3
6.8
6.3
6.2
5.8
5.8
5.5
5.5
5.0
5.0
4.0
3.5

K km 3ff.
depth

0.0127 11.0 14.5
0.0127 10.5 14.6
0.0127 10.0 14.7
0.0128 10.0 14.7
0.0127 9.5 14.7
0.0127 9.5 14.7
0.0126 9.0 14.8
0.0126 9.0 14.8
0.0126 8.5 14.9
0.0126 8.5 14.9
0.0126 7.5 15.1
0.0126 7.0 15-.1

Diameter

0.0483
0.0343
0.0281
0.0244
0.0172
0.0122
0.0089
0.0063
0.0044
0.0027
0.0013
0.0009

Percent
finer
14.3
13.3
12.3
12.0
11.3
11.3
10.6
10.6

9.7
9.7
7.7
6.7

Fractional Components
…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _- __- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
v + 3 in. = 0.0 a GRAVEL = 0.0 I SAND = 79.8
a SILT = t11.4 %; CLAY = 8.8 (I CLAY COLLOIDS = 7.0)

D85= 0.34 D60= 0.212 D50= 0.184
D30= 0.1274 D15= 0.05188 D1O= 0.00490
Cc = 15.6495 Cu = 43.2016
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GRAIN SIZE - mm
0.01 -t 0.0

- I I

ITestI% +3" I Z GRAVEL .I % SAND I % SILT I z CLAY
_10 0.0 0.0 73.6 9.2 17.2

_ LL Pi D85 D60 D50 D30 D15 DIO cc Cu

*| NA NA 0.245 0.176 J0.154 0.0929

T _ I I _ _ Cu

MATERIAL DESCRIPTION USCS AASHTO

* REDISH BRN SAND. LITTLE CLAY. TR SILT SC A-2-4

Project No.: 95042.10 Remarks:

Project: LEA COUNTY LANDFILL BORING: 103

Location: HOBBS. NEW MEXICO
DEPTH: 5.0'

Date: 12-18-97

GRAIN SIZE DISTRIBUTION TEST REPORT

|WEAVR BOOS CONSULTATS. I NC. Figure No.-
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Date: 12-18-97
Project No.: 95042.10
Project: LEA COUNTY LANDFILL

_s~s->===S========…= == =-=- =:S=|s~5 =~ =

_________------------------------------------------------------------_-_____

Sample Data

Location of Sample: HOBBS, NEW MEXICO
Sample Description: REDISH BRN SAND, LITTLE CLAY, TR SILT
USCS Class: SC Liquid limit: NA
AASHTO Class: A-2-4 Plasticity index: NA

Notes

Remarks: BORING: 103 DEPTH: 5.0'

Fig. No.:

Mechanical Analysis Data

Initial
Dry sample and tare= 100.50
Tare = 0.00
Dry sample weight = 100.50
Sample split on number 10 sieve
Split sample data:
Sample and tare = 50 Tare = 0 Sample weight 50
Cumulative weight retained tare= 0
-e for cumulative weight retained= 0
sieve Cumul. Wt. Percent

retained finer
# 4 0.00 100.0
* 10 0.10 99.9
* 20 0.10 99.7
* 40 0.50 98.9
* 60 7.00 85.9
# 100 25.90 48.2
# 200 36.80 26.4

…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Hydrometer Analysis Data

…_____________________________________________________________________________
Separation sieve is number 10
Percent -# 10 based on complete sample= 99.9
Weight of hydrometer sample: 50
Calculated biased weight= 50.05
Automatic temperature correction

Composite correction at 20 deg C =-3.5

Meniscus correction only= 1
Specific gravity of solids= 2.73



Hydrometer type: 152H Eftective depth L- 16.294964 - 0.164 x Rm

Elapsed
time, min

1.0
2.0
3.0
4.0
8.0

16.0
30.0
60.0

125.0
330.0

1410.0
2850.0

Tempo
deg C
23.0
23.0
23.0
23.0
23.0
23.0
23.0
23.5
24.0
24.0
24.0
24.0

Actual
reading
13.5
13.0
13.0
12.5
12.5
12.0
12.0
12.0
11.5
11.5
11.0
11.0

Corrected
reading
10.7
10.2
10.2
9.7
9.7
9.2
9.2
9.3
9.0
9.0
8.5
8.5

K

0.0128
0.0128
0.0128
0.0128
0.0128
0.0128
0.0128
0.0128
0.0127
0.0127
0.0127
0.0127

Rm Eff.
depth

14.5 13.9
14.0 14.0
14.0 14.0
13.5 14.1
13.5 14.1
13.0 14.2
13.0 14.2
13.0 14.2
12.5 14.2
12.5 14.2
12.0 14.3
12.0 14.3

Diameter

0.0479
0.0340
0.0277
0.0241
0.0170
0.0121
0. 0088
0.0062
0.0043
0.0026
0.0013
0.0009

Percent
finer
20.9
20.0
20.0
19.0
19.0
18.0
18.0
18.3
17.6
17.6
16.6
16.6

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve

+ + 3 in. = 0.0 t GRAVEL = 0.0 t SAND 73.6
k SILT = 9.2 1 CLAY = 17.2 (1 CLAY COLLOIDS = 16.6)

D85= 0.25 D60=
D30= 0.0929

0.176 D50= 0.154

C :
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GRAIN SIZE - mm

0.01

a , . I

ITestl% +3" t % GRAVEL % SAND I % SILT I % CLAY;
. 11 0.0 0.0 82.2 8.4 9.4

LL Pi D85 D60 | _D50 D 30 D15 D10 | Cc | Cu
_ NA NA 0.251 0.187 0.167 0.124 0.0580 0.0062 13.26 30.0

MATERIAL DESCRIPTION USCS AASHTO

* RED SAND. TR SILT & CLAY SC A-2-4

Project No.: 95042.10 Remarks:

Project: LEA COUNTY LANDFILL BORING: 104

* Location: HOBBS. NEW MEXICO
DEPTH: 4.0'

Date: 12-18-97

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. Figure No.



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: ia
…__________-----___------------_-_-------------_----------------__________

Date: 12-18-97
Project No.: 95042.10
Project: LEA COUNTY LANDFILL

____,__----------------------------------------------------------------____

Sample Data
…_______ ______________-- ___________ --------------------------- _

Location of Sample: HOBBS, NEW MEXICO
Sample Description: RED SAND, TR SILT & CLAY
USCS Class: SC Liquid limit: NA
AASHTO Class: A-2-4 Plasticity index: NA

__________--_____________________________- ---- __ -______-.---_--- -_______________

Notes
…_____________________ ------------------------------ ---…------…- _- ---- - __-

Remarks: BORING: 104 DEPTH: 4.0'

Fig. No.:
______------- _______________________________________________________________

Mechanical Analysis Data
_____________________________________________________________________________

Initial
Dry sample and tare= 160.90
Tare = 0.00
Dry sample weight * 160.90
Sample split on number 10 sieve
Split sample data:

Sample and tare = 50 Tare = 0 Stmple weight = 50
..Cumulative weight retained tare= 0

e for cumulative weight retained= 0
sieve Cumul. Wt. Percent

retained finer
# 10 0.00 100.0
# 20 0.10 99.8
# 40 0.70 98.6
# 60 7.70 84.6
# 100 29.50 41.0
# 200 41.10 17.8

Hydrometer Analysis Data

Separation sieve is number 10
Percent -# 10 based on complete sample= 100.0
Weight of hydrometer sample: 50
Calculated biased weight= 50.00
Automatic temperature correction

Composite correction at 20 deg C =-3.5

Meniscus correction only= 1
Specific gravity of solids= 2.68
Specific gravity correction factor= 0.993



Elapsed
time, min

1.0
2.0
3.0
4.0
8.0

16.0
30.0
60.0

125.0
330.0

1410.0
2850.0

Temp, Actual
deg C reading
23.0 9.5
23.0 9.0
23.0 9.0
23.0 8.5
23.0 8.5
23.0 8.0
23.5 8.0
23.5 8.0
24.0 7.5
24.0 7.5
24.0 7.0
24.0 7.0

Corrected
reading

6.7
6.2
6.2
5.7
5.7
5.2
5.3
5.3
5.0
5.0
4.5
4.5

K . T f f.
depth

0.0130 10.5 14.6
0.0130 10.0 14.7
0.0130 10.0 14.7
0.0130 9.5 14.7
0.0130 9.5 14.7
0.0130 9.0 14.8
0.0130 9.0 14.8
0.0130 9.0 14.8
0.0129 8.5 14.9
0.0129 8.5 14.9
0.0129 8.0 15.0
0.0129 8.0 15.0

Diameter
mm
0.0498
0.0353
0.0288
0.0250
0.0177
0.0125
0.0091
0.0064
0.0044
0.0027
0.0013
0.0009

Percent
finer
13.2
12.2
12.;
11.3
11.3
10.3
10.5
10.5

9.8
9.8
8.8
8.8

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 82.2
k SILT = ..8.4 % CLAY = 9.4 (% CLAY COLLOIDS = 8.8)

D85= 0.25 D60= 0.187 D50= 0.167
D30= 0.1240 D15= 0.05801 D1O= 0.00622
Cc = 13.2587 Cu = 30.0262



GRA I N S I ZE D I STR I BUT I ON TEST REPORT
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I V A

ITestl% +3" 1 % GRAVEL I % SAND I Z SILT I Z CLAY
1 1 0.0_ 0.0 6.0 46.3 47.7

LL Pi D8 D6 0  D50 D3 | D1 5  D Cc __CU

* N NA j _ |0.0022 0.0010 f ____

-1 1 T _ _ _ __ _ _ _ _ _ _ __T

MATERIAL DESCRIPTION USCS 1 AASHTO

RED SILTY CLAY. TR SAND CL

|Project No.: 95042.10 Remarks:
Project: LEA COUNTY LANDFILL BORING: 104

* Location: HOBBS. NEW MEXICO
DEPTH: 60.0'

Date: 12-10-97

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. Figure No.



Date: 12-10-97
Project No.: 95042.10
Project: LEA COUNTY LANDFILL

_=~ss=== = z= = ======= === = ===: == ============! -g

- -- - -- - -- - -- - - -- - -- - -- -------------- ------ ---- _________

Sample Data

Location of Sample: HOBBS, NEW MEXICO
Sample Description: RED SILTY CLAY, TR SAND
USCS Class: CL Liquid limit: NA
AASHTO Class: Plasticity index: NA

Notes

Remarks: BORING: 104 DEPTH: 60.0'

Fig. No.:
…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-_-_ _ _ _ __-_-__-__-__-_ _ _ _ _ _ _ _ _ _ _ _ _

Mechanical Analysis Data

Initial
Dry sample and tare= 447.00
Tare = 0.00
Dry sample weight = 447.00
Sample split on number 10 sieve
Split sample data:
Sample and tare = 50 Tare = 0 Sample weight = 50
Cumulative weight retained tare= 0-
'e for cumulative weight retained= 0
-sieve Cumul. Wt. Percent

retained finer
# 10 0.00 100.0
# 20 1.00 98.0
# 40 1.50 97.0
# 60 1.80 96.4
# 100 2.20 95.6
# 200 3.00 94.0

Hydrometer Analysis Data

Separation sieve is number 10
Percent -# 10 based on complete sample= 100.0
Weight of hydrometer sample: 50
Calculated biased weight= 50.00
Automatic temperature correction

Composite correction at 20 deg C =-4.5

Meniscus correction only= 1
Specific gravity of solids= 2.7
Specific gravity correction factor= 0.989



Elapsed
time, min

1.0
2.0
3.0
4.0
8.0

16.0
30.0
60.0

125.0
330.0

1410.0
2850.0

Temps Actual
deg C reading
23.0 50.0
23.0 49.0
23.0 47.5
23.0 47.0
23.0 46.0
23.0 45.0
23.0 43.0
23.0 41.0
23.0 36.5
22.0 31.0
22.0 21.0
23.0 17.5

Corrected
reading
46.2
45.2
43.7
43.2
42.2
41.2
39.2
37.2
32.7
26.9
16.9
13.7

K

0.0130
0.0130
0.0130
0.0130
0.0130
0.0130
0.0130
0.0130
0.0130
0.0131
0.0131
0.0130

Rm Eff.
depth

51.0 7.9
50.0 8.1
48.5 8.3
48.0 8.4
47.0 8.6
46.0 8.8
44.0 9.1
42.0 9.4
37.5 10.1
32.0 11.0
22.0 12.7
18.5 13.3

Diameter
a ' I
0.0365
0.0261
0.0216
0.0188
0.0134
0.0096
0.0071
0 .0051
0.0037
0.0024
0.0012
0.0009

Percent
finer
91.3
89.3
86.4
85.4
83.4
81.4
77.5
73.5
64.6
53.2
33.4
27.0

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
e + 3 in. = 0.0 t GRAVEL = 0.0 t SAND = 6.0
I SILT = 46.3 t CLAY = 47.7 (M CLAY COLLOIDS = 29.1)

D85= 0.02 D60=
D30= 0.0010

0.003 D50= 0.002
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PERMEAB
TEST DATA:
Specimen Height (cm): 6.32
Specimen Diameter (cm): 6.39
Dry Unit Weight (pcf): 114.9
Moisture Before Test (%): 10.5
Moisture After Test (x): 17.5
Run Number: 1 *
Cell Pressure (psi): 30.0
Test Pressure(psi): 27.0
Back Pressure(psi): 17.2
Diff. Head (psi): 9.8
Flow Rote (cc/sec):2.37 x 10-4
Perm. (cm/sec): 5.7o z 10-3

ILITY TEST REPORT
SAMPLE DATA:
Sample Identification: BORING: 104

DEPTH: 60.0'
Visual Description: RED SILTY CLAY,

TR SAND

2 A
Remarks:

Maximum Dry Density (pcf):
Optimum Moisture Content (.):

Percent Compaction:
Permeometer type: FLEXIBLE WALL
Sample type: CORE
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Project: LEA COUNTY LANDFILL Project No.: 95042.10

Location: HOBBS. NEW MEXICO File No.: 95042.10

Date: 12-8-97 Lob No.: 4

Tested by: JWM
PERMEABILITY TEST REPORT Cected by: WS

Checked by: WSG
YEAVER BOOS CONSULTANTS , I NC . Test: CH -Constant head



PERMEABILITY TEST DATA
== := = ==s--s== = = == = = = = == = = = t= = === = ===P==O=JECTD=ATA,

PROJECT DAIS

'P-oject Name:
e No.:

oject Location:
Project No.:
Sample Identification:

Lab No.:
Description:

Sample Type:
Max. Dry Dens.:
Method (D1557/D698):
Opt. Water Content:
Date:
Remarks:

Permeameter Type:
Tested by:
Checked by:
Test type:

LEA COUNTY LANDFILL
95042.10
HOBBS, NEW MEXICO
95042.10
BORING: 104
DEPTH: 60.0'
4
RED SILTY CLAY,
TR SAND
CORE

12-8-97

FLEXIBLE WALL
JWM
WSG
CH - Constant head

PERMEABILITY TEST SPECIMEN DATA
I s1

Before test: After test:

diameter:
Top:
Middle:
Bottom:
Average:

Length:-

Average:

1
in

2.515 in
in

2.52 in

1
2.488 in
2.49 in

2
in
in
in

6.39 cm

2
in

6.32 cm

1
in

2.506 in
in

2.51 in

1
in 2.498 in

2.50 in

2
in
in
in

6.37 cm

2
in

6.34 cm

3 3
in

Moisture, Density and
Specific Gravity:
Wet Wt. & Tare:
Dry Wt. & Tare:
Tare Wt.:
Moisture Content:
Dry Unit Weight:
Porosity:
Saturation:

Sample Parameters:
2.70
411.90
372.70

0.00
10.5

114.9 pcf
0.3185
60.8

438.00
372.70

0.00
17.5 %

115.2 pcf
0.3163
102.2 V

'E 1 WEAVER BOOS CONSULTANTS, INC. DATA SET 1



Cell No.: 4 Panel No. : Positions:

Run Number: 1 2

Cell Pressure:
Saturation Pressure:
Inflow Corr. Factor:
Outflow Corr. Factor:
Test Temperature:

30.0 psi
30.0 psi
1.00
1.00
27.0 0C

0.0 psi
0.0 psi

1.00
1.00
0.0 OC

PERMEABILITY TEST READINGS DATA

CASE DATE
D X
S R

TIME . ELAPSED
(24 hr) TIME-sec

GAUGE
PRESSURE-psi
IN OUT

BURET
READING-cc
IN OUT

FLOW
VOLUME-cc
AVERAGE

S X 12-112/97
12/12/97
12/13/97
12/14/97
12/15/97
12/15/97
12/15/97
12/16/97

13:19:00
16:55:00
11:46:00
15:33:00
6:32:00
12:12:00
16:36:00
6:29:00

0
12,960
80, 820

180, 840
234,780
255, 180
271, 020
321, 000-

27.0
27.0
27.0
27.0
27.0
27.0
27.0
27.0

17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0

5.80
9.50

26.50
50.90
63.40
68.10
72.00
84.00

84.60
81.00
64.80
41.20
29.20
24.40
20.80
9.00

0.00
3.65

20.25
44.25
56.50
61.25
65.00
76.90

t Pressure = 27.0 psi Differential Head =
6.uddient = 1.086E 02 Flow rate = 2.370E-04
Permeability, K27.00 = 6.810E-08 cm/sec, K200

9.8 psi, 686.2 cm H20
cc/sec R squared = 0.99990
= 5.791E-08 cm/sec

r E 2 WEAVER BOOS CONSULTANTS, INC. DATA SET 1
.== = = = = = = = = = = == = = = = = = = = = = == = = = = = = = = = = =



GRAI N S 1 ZE D I STR I BUT I ON TEST REPORT
i

a

C

i V
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. C

_ C a q. ° -
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L.
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20

10

0
200 100 10.0 ' 1 .0

GRAI.N
.0.1

S1ZE - mm
.0.01

.0--O-c
F-,-, .. -I-

ITestl% +3"1 Z GRAVEL % SAND I % SILT I Z CLAY
* 5 _0;0 0.6 4 _-7.2 j 12.2

|L P 1 D85 |D60_| D50_| D3 0  DI _5 | D0o | Cc Cu

| NA NA 0.279 10.197 0.176 10.1351 0.08691 1 I

MATERIAL DESCRIPTION USCS AASHTO

| GRAYISH BRN F/C SAND.LITTLE SILT.TR FINE GRAVEL SM A-2-4

Project No.: 95042.10 Remarks:

Project: LEA COUNTY LANDFILL BORING: 8-105

| Location: HOBBS. NEW MEXICO
5-9

Date: 1-30-98

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER -BOOS CONSULTANTS, INC. |Fgure No.



Date: 1-30-98
Project No.: 95042.10
Project: LEA COUNTY LANDFILL

Sample Data

Location of Sample: HOBBS, NEW MEXICO
Sample Description: GRAYISH BRN F/C SAND,LITTLE SILT,TR FINE GRAVEL
USCS Class: SM Liquid limit.: NA
AASHTO Class: A-2-4 Plasticity index: NA

Notes

Remarks: BORING: B-105 S-9

Fig. No.:.-

Mechanical Analysis Data
…__ _ _ _ _ _ _ _ _ _…__ _ - - - - - - - - - - - - - - -

Initial
Dry sample and tare= 105.70
Tare = 0.00
Dry sample weight = 105.70
Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent.
retained finer -

0.375 inches 0.00 100.0
4 0.60 99.4

s 10 2.60 .97.5
# 20 - 4.20 96.0
# 40 6.50 93 i
# 60 22.20 79.0
* 100 -66.70 36.9
* 200 92.80 12.2

Fractional Components

Gravel/Sand based on 44 sieve
Sand/Fines-based on #200 sieve
% + 3 in.--= 0.0 GRAVEL= 0.6 a SAND = 87.2
a FINES = 12.2

D85= 0.-2 .D60= 0.197 D50= D-176
D30= 0.1346 D15= 0.08690



GRA R .S I ZE D ISTR I BUTION TEST REPORT
e

C

V4 04

C CC

.- _ S . _ _ o o
CG

100

90

80

70

w

E 60
t.

z 50
w

w 40
0.

30

20

10

J10 I 11 II I -11

.-. .'. . . i l II I14

.I1111 L I III I I I
O _L
200 '100 10.0 1.0 0.1 0.01 %

r--�-o .*(GRAIN SIZE - mm

ITest|% *F3" | % GRAVEL I % SAND I X SILT I Z CLAY I
0 6 0.01 48.8 1 42.6 8.6

LL P I' D85 | D60 | D50 | D3 |w D15 | DIO| cc | Cu
I NA NA 061006 59 4.58 | 95 0.186| 0.102 6.31 f 57.5
1I 1 0 . -I 4 . 5 I JI I I C uI

MATERIAL DESCRIPTION ILISCS AASHTO

* ROSE & WHITE F/C GRAVEL & SAND. TR SILT GP-GM-- A-I-a

Project No.: 95042.10 Remarks:
Project: LEA COUNTY LANDFILL BORING: B-105

Location: HOBBS. NEW MEXICO
S-38

Date: 1-30-98

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER. BOOS CONSULTANTS,. INC. Figure No.



- -. ^ - -*- - -S-- - -- -a- ^ --- *- 4- - a -- -- a- -*. * -

Date: 1-30-98
Project No.: 95042.10
Project: LEA COUNTY LANDFILL.

,S - == = =S == = = ====== == = = = = = = = = = = = = - == = = = = = = :

-_-_-__ -_-__-- __-- -- --------------------------------- - ------ -- - - - - - - - ___________ - -

Sample Data
__--_________________- _-____________ _-_ _______-__-__________________.
Location of Sample: HOBBS, NEW MEXICO
Sample Description: ROSE & WHITE F/C GRAVEL & SAND, TR SILT
USCS Class: GP-GM Liquid limit: NIA
AASHTO Class: A-1-a Plasticity index: NA

Notes

Remarks: BORING: B-105 S-38

Fig. No.:
--- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Mechanical Analysis Data
…__ _ _-…_ -_…_- - - -_- -_- -________

Initial
Dry sample and tare= 229.10
Tare = 0.°0
Dry sample weight 229.1D
Tare for cumulative weight retained= 0

Sieve Cumul. wt. Percent
retained finer

1 inches 0.00 100.0
.75 inches 9.50 95.9

J. 5 inches 21.20 90.7
0.375 inches 43.70 80.9
X 4 111.70 .51.2
* 10 159.70 30.3
# 20 172.40 24.7
* 40 179.30 21.7
* 60 187.30 1.8.2
* 100 200.20 12.6
# 200 209.30 8.6

…__ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
Fractional Components

…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

Gravel/Sand based on 44 sieve
Sand/Fines based on #200 sieve
a + 3 in. = 0-0 1GRAVEL = 4B8 I SAND = 42.6
a FINES = 8.6

D85= 10.56 D60= 5.895 D50= 4.576
D30= 1.9521 D15= 0.18642 D1O= 0.10245
Cc = 6.3096 Cu = 57.5440



GRLAIN.-S I ZE "DIST T TEST .REi TRUTf .ET'B30f
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o a _ _0 E.
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Ia
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X E T0X~1111Ill:W J, 111

01
200 100 10.0 1.0

GRAIN SIZE - mm
0.1 .0.01 e 'O .c

lTestl% +3" % GRAVEL - SAND I % SILT
* 4 0.0 32.9 I60.6 6.5

Ii

LL -PI D85 D60 D D30 D 5 DI0. Cc Cu

0 NA NA 7.00 4.12 .3-23 1.16 0.178. 0.t.26 2.60 32.;

i __ _-=

MATERIAL DESCRIPTION USCS 1 AASHTO

* ROSE & WHITE F/C SAND. SOME F/M GRAVEL. TR SILT| SW-SM } A-1-a

Project No.: 95042.10 Remarks:

Project: LEA COUNTY LANDFILL BORING: B-105

* Location: HOBBS. NEW MEXICO
S-39

Date: 1-30-98

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS., INC. Figure No.



-- - ----- -- -- ---------- ----- - ----- - - --- - - 7 --- - - - ----- -- -- - - -- -- -- ----

Date: 1-30-98
Project No.: 95042.10
Project: LEA COUNTY LANDFILL

_…__________------ --- --- ___

Sample Data

Location of Sample: HOBBS, NEW MEXICO
Sample Description: ROSE & WHITE F/C SAND, SOME F/M GRAVEL, TR SILT
USCS Class: SW-SM Liquid -limit: .NA
AASHTO Class: A-i-a Plasticity index: NA

…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-_-_-_-_ _ _ _ _ _ _ _ _
Notes

…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-_-_ -_ _-_-_ _ _ _ _ _ _ _ _ _ _ _
Remarks: BORING: B-105 S-39

Fig. No.:
…-

Mechanical Analysis Data

Initial
Dry sample and tare= 192.90
Tare = 0.00
Dry sample weight 5 192.90
Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer.

-0.5 inches 0.00 100_0
.375 inches 1.40 99.3

* 4 63.50 67.1
# 10 12.2.20 36.7
* 20 13.8.40 28.3
* 40 144.00 25.3
* 60 153.00 20.7
# 100 169.60 12.1
# 200 180.40 6.5

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve

+ 3 in.= 0.0 GRAVEL = 32 9 % SAND = 60.6
% FINES = 6.5

D85= 7.00 D60= 4.116 D50= 3.232
D30= 1.1601 D15= 0.17762 D10= 0.12575
Cc = 2.6002 Cu = 32.7341
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GRA I N. S I ZE D I STR I BUT I ON TEST REPORT
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GRAIN SIZE - mm -, -
ITestI7 +3" I % GRAVEL I Z SAND I Z SILT I Z CLAY
2 0.0 0.0 1.6 I 45.8 J 52.6

LL PI D85 D60 D50 D30 D15 D10 Cc Cu

* NA NA I 10.0018 0.0009 ______

I1 _ _ _ 1 _ _ _ _ _ _ _ _ _ _ _ _ 1 _

MATERIAL DESCRIPTION USCS 1 AASHTO

* RED SILTY CLAY. TR SAND CL

Project No.: 95042.10 Remarks:

Project: LEA COUNTY LANDFILL BORING: 108

* Location: HOBBS. NEW MEXICO I
DEPTH: 60.0'

Date: 12-10-97

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. Figure No.

i. ..



- - - - - - - - - - - - - - - - - - - - - -- - -.- -.sa -- -a-- - - -.a 0-- --

Date: 12-10-97
Project No.: 95042.10
Project: LEA COUNTY LANDFILL

___________- __- - -- - - -- ------------ ----------- - - --- __________-

Sample Data

Location of Sample: HOBBS, NEW MEXICO
Sample Description: RED SILTY CLAY, TR SAND
USCS Class: CL Liquid limit: NA
AASHTO Class: Plasticity index: NA

Notes

Remarks: BORING: 108 DEPTH: 60.0'

Fig. No.:

Mechanical Analysis Data

Initial
Dry sample and tare= 293.70
Tare - 0.00
Dry sample weight = 293.70
Sample split on number 10 sieve
Split sample data:

Sample and tare = 50 Tare = 0 Sample weight = 50
cumulative weight retained tare= 0

a for cumulative weight retained= 0
sieve Cumul. Wt. Percent

retained finer
4 10 0.00 100.0
X 20 0.10 99.8
# 40 0.20 99.6
4 60 0.30 99.4
4 100 0.40 99.2
# 200 0.80 98.4

Hydrometer Analysis Data

Separation sieve is number 10
Percent -X 10 based on complete sample= 100.0
Weight of hydrometer sample: 50
Calculated biased weight= 50.00
Automatic temperature correction

Composite correction at 20 deg C =-4.5

Meniscus correction only= 1
Specific gravity of solids= 2.72
Specific gravity correction factor= 0.985



.aJ a . S. --- - - - - - - - -I - -- Jr __ - -1 1-1 __ __

C I ..

lapsed
ime, min

1.0
2.0
3.0
4.0
8.0

16.0
30.0
60.0

125.0
330.0
.410.0
850.0

Temp, Actual
deg C reading
23.0 52.5
23.0 52.0
23.0 51.5
23.0 51.0
23.0 50.5
23.0 50.0
23.0 49.5
23.0 45.0
23.0 40.0
22.0 33.5
22.0 23.0
23.0 19.0

Corrected
reading
48.7
48.2
47.7
47.2
46.7
46.2
45.7
41.2
36.2
29.4
18.9
15.2

K . M Eff.
depth

0.0129 53.5 7.5
0.0129 53.0 7.6
0.0129 52.5 7.7
0.0129 52.0 7.8
0.0129 51.5 7.8
0.0129 51.0 7.9
0.0129 50.5 8.0
0.0129 46.0 8.8
0.0129 41.0 9.6
0.0130 34.5 10.6
0.0130 24.0 12.4
0.0129 20.0 133.0

Diameter

0.0353
0.0251
0.0206
0.0180
0.0128
0.0091
0.0067
0.0049
0.0036
0.0023
0.0012
0.0009

Percent
finer
95.8
94.8
93.9
92.9
91.9
90.9
89.9
81.1
71.2
57.9
37.2
29.9

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
k + 3 in. = 0.0 %- GRAVEL . 0.0 % SAND = 1.6
k SILT = 45.8 t CLAY = 52.6 (M CLAY COLLOIDS = 32.7)

D85= 0.01 D60=
D30= 0.0009

0.002 D50= 0.002



TEST DATA:
Specimen Height
Specimen Diomet(
Dry Unit Weight
Moisture Before
Moisture After 1

PERMEABI ITY TEST REPORT
SAMPLE DATA:

(cm): 6.97 Sample Identification: BORING: 108
Dr (cm): 6.10 DEPTH: 60.0'
(pcf): 137.7 Visual Description: RED SILTY CLAY.
Test (%): 4.7 TR SAND
rest (7): 9.0 Remarks:

Run Number: 1 *
Cell Pressure (psi): 30.0
Test Pressure(psi): 27.0
Bock Pressure(psi): 16.1
Diff. Head (psi): 10.9
Flow Rate (cc/sec):5.82x 10-5
Perm. (cm/sec): I.s54 x o--a

Maximum Dry Density (pcf):
Optimum Moisture Content (%):

Percent Compacti.on:
Permeameter type: FLEXIBLE WALL
Sample type: CORE

TIME - t (sec)
2000000 100000 300000 400000
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0
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20

1--7

10.-a

10--s

I x

8x

6x

4 x 10-8

2 x 10--

1 X 10^-8
0 30 60 90

HYDRAULIC GRADIENT - dH/L (cm/cm)
120

Project: LEA COUNTY LANDFILL Project No.: 95042.10

Location: HOBBS. NEW MEXICO File No.: 95042.10

Date: 12-8-97 Lab No.: 2

Tested by: JWM
PERMEABILITY TEST REPORT Cecked by: JWS

Checked by: WS t

EAVER BOOS CONSULTANTS , I NC . Test: CM - Constont head



PERMEABILITY TEST DATA

PROJECT DATA

Project Name:
e No.:

.oject Location:
Project No.:
Sample Identification

Lab No.:
Description:

Sample Type:
Max. Dry Dens.:
Method (D1557/D698):
Opt. Water Content:
Date:
Remarks:

Permeameter Type:
Tested by:
Checked by:
Test type:

LEA COUNTY LANDFILL
95042.10
HOBBS , NEW MEXICO
95042.10
BORING: 108
DEPTH: 60.0'
2
RED SILTY CLAY,
TR SAND
CORE

- 12-8-97

FLEXIBLE WALL
*JWM
WSG
CH - Constant head

PERMEABILITY TEST SPECIMEN DATA

Before test: After test:

.-ameter:
Top:
Middle:
Bottom:
Average:

I
in

2.403 in
in

2.40 in

2
in
in
in

6.10 cm

I
in

2.401 in
in

2.40 in

2
in
in
in

6. 10 cm

Length:

Average:

1
2.745 in
2.75 in

2
in

6.97 cm

3
in

1
2.786 in
2.79 in

2
in

7.08 cm

3

Moisture, Density and
Specific Gravity:
Wet Wt. & Tare:
Dry Wt. & Tare:
Tare Wt.:
Moisture Content:
Dry Unit Weight:
Porosity:
Saturation:

Sample Parameters:
2.72
471.10
450.10

0.00
4.7 1

137.7 pcf
0.1889
54.5 1

490.70
450.10

0.00
9.0 t

135.9 pcf
0.1995
98.5 t

'E 1 WEAVER BOOS CONSULTANTS, INC. DATA SET 2
; C=== = =



Cell No.: 2 Panel No. : Positions:

Run Number: 1 2

Cell Pressure:
Saturation Pressure:
Inflow Corr. Factor:
Outflow Corr. Factor:
Test Temperature:

30.0 psi
30.0 psi
1.00
1.00
27.0 DC

0.0 psi
0.0 psi

1.00
1.00
0.0 0C

PERMEABILITY TEST READINGS DATA -

CASE
D X
S R

DATE TIME ELAPSED
(24 hr) TIME-sec

GAUGE
PRESSURE-psi
IN OUT

BURET
READING-cc
IN OUT

FLOW
VOLUME-cc
AVERAGE

S X 12112/97
12/12/97
12/13/97
12/14/97
12/15/97
12/15/97
12/15/97
12/16/97

13:18:00
16:54:00
11:45:00
13:32:00
6:31:00

12:11:00
16:35:00
6:28:00

0
12,960
80, 820

173, 640
234,780
255, 180
271, 020
321, 000 *

27.0
27.0
27.0
27.0
27.0
27.0
27.0
27.0

17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0

6.00
7.00

11.60
17.70
20.70
21.80
22.60
25.40

86.20
85.20
80.80
75.30
72.20
71.10
70.30
67.40

0.00
1.00
5.50

11.30
14.35
15.45
16.25
19.10

a- t Pressure = 27.0 psi Differential Head =
v dient = 1.100E 02 Flow rate = 5.821E-05
Permeability, K27.0 0 = 1.808E-08 cm/sec, K20 0

10.9 psi, 767.3 cm H20
cc/sec R squared = 0.99773
= 1.537E-08 cm/sec

POqE 2 WEAVER BOOS CONSULTANTS, INC. DATA SET 2



MOISTURE-DENSITY RELATIONSHIP TEST
C( - 113

112
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._

C
C
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ZAV fc
Sp.G.m

2.72

0 5 10 15 20

Water content, Z

Test specification: ASTM D 698-91 Procedure A, Standard

25 30

TEST RESULTS MATERIAL DESCRIPTIorM

Maximum dry density - 111.9 pcf RED SILTY CLAY.

Optimum moisture - 9.5 % TR SAND

Project No.: 95042.10 Remarks:

Project: LEA COUNTY LANDFILL BORING: 108

Location: HOBBS. NEW MEXICO DEPTH: 60.0'

Date: 12-16-97

MOISTURE-DENSITY RELATIONSHIP TEST

WEAVER BOOS CONSULTANTS, INC. Fig. No.

,;...



* ..------ - -- *

PROJECT DATA

T,-te:
ject no.:

Project:
Location 1:
2:
Remarks 1:
2:
3:
Material 1:
description 2:
Elevation or depth:
Fig no:

12-16-97
95042.10
LEA COUNTY LANDFILL
HOBBS, NEW MEXICO

BORING: 108
DEPTH: 60.0'

RED SILTY CLAY,
TR SAND

SPECINEN DATA

USCS classification: CL X
Natural moisture: S]
Percent retained on No.4 sieve: 0.0
Percent passing No. 200 sieve: 98.4
Liquid limit: Plastic limit:

kSHTO classification:
pecific gravity: 2.72

Plasticity index:

TEST DATA AND RESULTS

Tvne of test: Standard, ASTM D 698-91 Procedure A

Max dry den= 111.9 pcf
Opt moisture= 9.5 %

-====WEAVER BOOS CONSULTANTS, INC. =-
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GRAIN SIZE DISTRIBUTION TEST REPORT
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GRA I N SIZE - mm
v . I W.v W.

r--� W, W

ITestt7% +3" I % GRAVEL I % SAND I X SILT
_ 0.0 0.0 2.8 53.8 ; 43.4

|LL P D85  D60 | D5 0 f D30 D15 D10  Cc Cu
NA } NA | 10.0031 0.0011 L T___

MATERIAL DESCRIPTION USCS AASHTO

* RED SILTY CLAY. TR SAND CL

Project No.: 95042.10 Remarks:

Project: LEA COUNTY LANDFILL BORING: 109

* Location: HOBBS. NEW MEXICO
DEPTH: 80.0'

Date: 12-10-97

GRAIN SIZE DISTRIBUTrON TEST REPORT

WEAVER BOOS CONSULTANTS, I NC . Figure No.



Date: 12-10-97
Project No.: 95042.10
Project: LEA COUNTY LANDFILL

~~~~~~~~~~=~~~~~~~~= = = = = = = = = = = = = = = = = = = = = = = = = = = = = === === = =s :

Sample Data

Location of Sample: HOBBS, NEW MEXICO
Sample Description: RED SILTY CLAY, TR SAND
USCS Class: CL Liquid limit: NA
AASHTO Class: Plasticity index: NA

Notes

Remarks: BORING: 109 DEPTH: 80.0'

Fig. No.:

Mechanical Analysis Data

Initial
Dry sample and tare= 336.20
Tare = 0.00
Dry sample weight = 336.20
Sample split on number 10 sieve
Split sample data:

Sample and tare = 50 Tare = 0 Sample weight = 50
Cumulative weight retained tare= 0
e for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer

* 10 0.00 100.0
* 20 0.20 99.6
* 40 0.40 99.2
4 60 0.70 98.6
4 100 1.00 98.0
# 200 1.40 97.2

Hydrometer Analysis Data

Separation sieve is number 10
Percent -# 10 based on complete sample= 100.0
Weight of hydrometer sample: 50
Calculated biased weight= 50.00
Automatic temperature correction

Composite correction at 20 deg C =-4.5

Meniscus correction onfy= 1
Specific gravity of solids= 2.67
Specific gravity correction factor= 0.995
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Elapsed
time, min

1.0 .
v<>~ 2.0

I, . 3.03.4.0

8.0
16.0
30.0
60.0

125.0
330.0

1410.0
2850.0

Temp, Actual Corrected
deg C reading reading
23.0 51.0 47.2
23.0 48.5 44.7
23.0 47.0 43.2
23.0 46.0 42.2
23.0 44.0 40.2
23.0 41.0 -37.2
23.0 38.0 34.2
23.0 35.0 31.2
23.0 31.0 27.2
22.0 27.5 23.4
22.0 21.0 16.9
23.0 15.5 11.7

K Rm Eff.
depth

0.0131- 52.0 7.8
0.0131 49.5 8.2
0.0131 48.0 8.4
0.0131 47.0 8.6
0.0131 45.0 8.9
0.0131 42.0 9.4
0.0131 39.0 9.9
0.0131 36.0 10.4
0.0131 32.0 11.0
0.0132 28.5 .1.6
0.0132 22.0 12.7
0.0131 16.5 13.6

Diameter
0i3i
0.0364
0.0264
0.0219
0.0192
0.0138
0.0100
0.0075
0.0054
0.0039
0.0025
0.0013
0.0009

Percent
finer
93.9
88.9
85.9
83.9
80.0
74.0
68.0
62.0
54.1
46.6
33.7
23.2

Fractional. Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
k.+ 3 in. = 0.0 ' GRAVEL 0.0 SAND 2.8
t SILT = 53.8 1 CLAY = 43.4 (k CLAY COLLOIDS 26.7)

D85= - 0.02 D60=
D30= 0.0011

0.005 D50= 0.003

.r I



PERMEAB I
TEST DATA:
Specimen Height (cm): 5.72
Specimen Diameter (cm): 6.43
Dry Unit Weight (pcf): 107.3
Moisture Before Test (%): 12.3
Moisture After Test (%): 21.8
Run Number: 1 *
Cell Pressure (psi): 30.0
Test Pressure(psi): 25.0
Back Pressure(psi): 20.3
Diff. Head (psi): 4.7
Flow Rate (cc/sec):1.s9 .xl0-4

Perm. (cm/sec): 7.25 Kx 1-a

LITY TEST REPORT
SAMPLE DATA:
Sample Identification: BORING: 109

DEPTH: 80.0'
Visual Description: RED SILTY CLAY,

TR SAND
Remarks:

2 A
Maximum Dry Density (pcf):
Optimum Moisture Content (%):

Percent Compaction:
Permeameter type: FLEXIBLE WALL
Sample type: CORE

TIME - t (sec)
5000000 250000 750000 1000000

0

(I
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0

0

ti.
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42

56

\ 1 I I I I I I I I

I \ I I 1-1 __

q I
I IkIIV

II I iILI~_
1-S

0
C)

E

_y

J

:E

03

x

M
W

La

8
a

6

70
x 10--7

x 10-8

x 10--8

4 x 10-8

2 x 10-3

I x 10-8

0 15 30 45
HYDRAULIC GRADIENT - dH/L (cm/cm)

60

Project: LEA COUNTY LANDFILL Project No.: 95042.10

Location: HOBBS. NEW MEXICO File No.: 95042.10

Dote: 12-3-97 Lab No.: 1

Tested by: JWM
PERMEABILITY TEST REPORT ecked by: WS

Checked by: WSG
ffAVER BOOS CONSULTANTS , INC . Test: CH - Constant head



PER1MEABIL=TX TEST DATA

PROJECT DATA

C Project Name:
e No.:
3ject Location:

Project No.:
Sample Identification:

Lab No.:
Description:

Sample Type:
Max. Dry Dens.:
Method (D1557/D698):
Opt. Water Content:
Date:
Remarks:

Permeameter Type:
Tested by:
Checked by:
Test type:

LEA COUNTY LANDFILL
95042.10
HOBBS, NEW MEXICO
95042.10
BORING: 109
DEPTH: 80.0'
1
RED SILTY CLAY,
TR SAND
CORE

12-3-97

FLEXIBLE WALL
JWM
WSG
CE - Constant head

- - - - - - - - - - - - - - - - - - - - - - - - - - …- - - - - - - - - - - - - - - - - - - - - -

- PERMEABILITY TEST SPECIMEN DATA

Before test: After test:

,.Lameter:
Top:
Middle:
Bottom:
Average:

Length:

Average:

1
in

2.531 in
in

2.53 in

1
2.253 in
2.25 in

2
in
in
in

6.43 cm

.1
in

2.508 in
in

2.51 in

1
in 2.301 in

2.30 in

2
in
in
in

6.37 cm

2
in

5.84 cm

2
in

5.72 cm

3 3
in

Moisture, Density and
Specific Gravity:
Wet Wt. & Tare:
Dry Wt. & Tare:
Tare Wt.:
Moisture Content:
Dry Unit Weight:
Porosity:
Saturation:

Sample Parameters:
2.67

358.70
319.40

0 .00
12.3 %

107.3 pcf
0.3560
59.4 %

389.00
319.40

0.00
21.8 %t

107.0 pcf
0.3578
104.4 e

E l WEAVER BOOS CONSULTANTS, INC. DATA SET 3
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Cell No.: 1 Panel No.: Positions:

Run Number: 1 2

Cell Pressure:
Saturation Pressure:
Inflow Corr. Factor:
Outflow Corr. Factor:
Test Temperature:

30.0 psi
30.0 psi
1.00
1.00
27.0 0 C

0.0 psi
0.0 psi

1.00
1.00
0.0 OC

PERMEABILITY TEST READINGS DATA

CASE
D X
S R

DATE TIME ELAPSED
(24 hr) TIME-sec

GAUGE
PRESSURE-psi
IN OUT

BURET
READING-cc
IN OUT

FLOW
VOLUME-cc
AVERAGE

S X 12/ 6/97
12/ 7/97
12/ 8/97
12/ 8/97
12/ 8/97
12/ 9/97
12/ 9/97
12/ 9/97
12/10/97
12/10/97
12/10/97
12/11/97
12/11/97

14:51:00
11:10:00
6:50:00

10:34:00
17:08:00
7:15:00

12:39:00
17:48:00
7:25:00

13:25:00
17:01:00
7:32:00

12:37:00

0
73,140

143, 940
157,380
181, 020
231, 840
251,280
269, 820
318,840
340, 440
353,400
405,660
423,960

25.0
25.0
25.0
25.0
25.0
25.0
25.0
25.0
25.0
25.0
25.0
25.0
25.0

20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0

12.00
26.30
38.80
41.20
45.10
53.40
56.70
59.70
67.30
70.60
72.60
80.50
83.20

81.40
68.70
56.60
54.40
50.50
42.20
39.20
36.40
28.80
25.60
23.60
16.00
13.40

0.00
13.50
25.80
28.10
32.00
40.30
43.45
46.35
53.9
57.2
59.20
66.95
69.60

Test Pressure = 25.0 psi Differential Head = 4.7 psi, 328.8 cm X20
Gradient = 5.746E 01 Flow rate = 1.590E-04 cc/sec R squared = 0.99911
Permeability, K27.00 = 8.523E-08 cm/sec, K200 = 7.247E-08 cm/sec

'E 2 WEAVER BOOS CONSULTANTS, INC. DATA SET



C? GRAIN .SIZE D I STR I BUT I ON TEST REPORT
. .i C .
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GRAIN SIZE - mm
W. . v- . a

"" �
ITestl +3" 1 % GRAVEL % SAND % SILT % CLAY

15 1 0.0 0.4 10.0 I 56.5 33.1

ILL PPi D85  D60 } D50 D.30  D15  D1 0  cc__ cu.

*| NA 1N _ __. _|0.0049 |0.0015 0.0010 | _ _

MATERIAL DESCRIPTION USCS AASHTO

* RED SILTY CLAY. LITTLE SAND CL A-4

Project No.: 95042.10 Remarks:

Project: LEA COUNTY LANDFILL BORING: 110

* Location: HOBBS, NEW MEXICO D
|DEPTH: 90.0'

Dote: 12-23-97

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. Figure No.
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Date: 12-23-97
Project No.: 95042.10
Project: LEA COUNTY LANDFILL

Sample Data
__-----_______________________________-_-___________.

Location of Sample: HOBBS, NEW MEXICO
Sample Description: RED SILTY CLAY, LITTLE SAND
USCS Class: CL Liquid limit: NA
AASHTO Class: A-4 Plasticity index: NA

Notes

Remarks: BORING: 110 DEPTH: 90.0'

Fig. No.:

Mechanical Analysis Data

Initial
Dry sample and tare= 427.40
Tare = 0.00
Dry sample weight = 427.40
Sample split on number 10 sieve
Split sample data:

Sample and tare = 50 Tare = 0 Sample weight = 50
-Cumulative weight retained tare= 0
-e for cumulative weight retained= 0
sieve Cumul. Wt. Percent

retained finer
0.375 inches 0.00 100.0
# 4 1.80 99.6
# 10 1.80 99.6
* 20 1.80 96.0
# 40 2.50 94.6
# 60 3.00 93.6
# 100 3.40 92.8
# 200 5.00 89.6

Hydrometer Analysis Data

Separation sieve is number 10
Percent -# 10 based on complete sample= 99.6
Weight of hydrometer sample: 50
Calculated biased weight= 50.21
Automatic temperature correction

Composite correction at 20 deg C =-4

Meniscus correction only= 1
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Specific gravity correction factor= 0.980
Hydrometer type: 152H Effective depth L= 16.294964 -. 0.164 x Rm

Elapsed
time, min

(,N;- -. 1.0

2.0
3.0
4.0
8.0

16.0
30.0
60.0

125.0
330.0

1410.0
2850.0

Temp, Actual
deg C reading
22.5 45.5
22.5 44.0
22.5 43.0
22.5 42.5
22.5 40.0
22.5 37.0
22.5 34.0
22.5 30.5
22.5 26.5
23.0 21.5
23.0 16.5
23.0 10.0

Corrected
reading
42.0
40.5
39.5
39.0
36.5
33.5
30.5
27.0
23.0
18.2
13.2
6.7

K Rm

0.0129
0.0129
0.0129
0.0129
0.0129
0.0129
0.0129
0.0129
0.0129
0.0128
0.0128
0.0128

46.5
45.0
44.0
43.5
41.0
38.0
35.0
31.5
27.5
22.5
17.5
11.0

Eff.
depth
8.7
8.9
9.1
9.2
9.6

10.1
10.6
11.1
11.8
12.6
13.4
14.5

Diameter-
Tm
0.0379
0.0272
0 .0224
0.0195
0.0141
0.0102
0.0076
0.0055
0.0040
0.0025
0.0012
0.0009

Percent
finer
82.1
79.1
77.2
76.2
71.3
65.5
59.6
52.8
45.0
35.5
25.7
13.0

Fractional Components
…____________________________________________________________________________.

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
k + 3 in. = 0.0 t GRAVEL 0.4 t SAND = 10.0
t SILT = 56.5 t CLAY = 33.1 (I CLAY COLLOIDS =17. 1)

D85= 0.05 D60= 0.008 D50= 0.005
D30= 0.0015 D S= 0.00095

N .. ..



PERMEABI LI
TEST DATA:
Specimen Height (cm): 7.10
Specimen Diameter (cm): 6.36
Dry Unit Weight (pcf): 103.0
Moisture Before Test (%): 13.8
Moisture After Test (%): 24.4
Run Number: 1 0
Cell Pressure (psi): 35.0
Test Pressure(psi): 27.0
Back Pressure(psi): 16.6
Diff. Head (psi): 10.4
Flow Rote (cc/sec):1.s8m 10--4
Perm. (cm/sec): 3.s8x 0-

TY TEST REPORT
SAMPLE DATA:
Sample Identification: BORING: 110

DEPTH: 90.0'
Visual Description: RED SILTY CLAY, LI.

SAND
Remarks:

2 A
Maximum Dry Density (pcf):
Optimum Moisture Content (%):

Percent Compacti.on:
Permeometer type: FLEXIBLE WALL
Sample type: CORE

TIME - t (sec)
5000000 250000 750000 1000000

0

U
U

-J

13

26

39

52

65
1 x 10--7

a x 10--8

U

Ul

I.-1

-I

I

LI

0.

6 x 10-8

4 x 10--8

2 x 10--

I x 10--

I I I - - I I I- -| I I I I I

I1 I I -1I I T T I T I T
II w -n r- l I I I I T -T

I_ ___ _ I I_ _I__ _

0 30 60
HYDRAULIC GRADIENT

90
- dH/L (cm/cm)

120

Project: LEA COUNTY LANDFILL Project No.: 95042.10

Location: HOBBS. NEW MEXICO File No.: 95042.10

Date: 12-18-97 Lob No.: 1

Tested by: JWM
PERMEABILITY TEST REPORT

Checked by: WSG
EAVER BOOS CONSULTANTS, I NC. Test: CH - Constant head
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O7P-oject Name:
e No.:

-...oject Location:
Project No.:
Sample Identification:

Lab No.:
Description:

Sample Type:
Max. Dry Dens.:
Method (DI557/D698):
Opt. Water Content:
Date:
Remarks:

Permeameter Type:
Tested by:
Checked by:
Test type:

PROJECT DATA

LEA COUNTY LANDFILL
95042.10
HOBBS, NEW MEXICO
95042.10
BORING: 110
DEPTH: 90.0'
1
RED SILTY CLAY, LITTLE
SAND
CORE

12-18-97

FLEXIBLE WALL

WSG
CH - Constant head

PERMEABILITY TEST SPECIMEN DATA

Before test: After test:

_±ameter:
Top:
Middle:
Bottom:
Average:

Length:

Average:

1
in

2.502 in
in

2.50 in

1
2.795 in
2.80 in

2
in
in
in

6.36 cm

2
in

7.10 cm

1
in

2.505 in
in

2.51 in

1
in 2.802 in

2.80 in

2
in
in
in

6.36 cm

2
in

7.12 cm

3 3
ir

Moisture, Density and
Specific Gravity:
Wet Wt. & Tare:
Dry Wt. & Tare:
Tare Wt.:
Moisture Content:
Dry Unit Weight:
Porosity:
Saturation:

Sample Parameters:
2.74
422.80
371.50

0.00
13.8 V

103.0 pcf
. 0.3979

57.3 t

462.00
371.50

0.00
24.4 1

102.5 pcf
0.4009
99.8 t

'E 1 WEAVER BOOS CONSULTANTS, INC. DATA SET 7
t . ,====in =
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Cell No.: 1 Panel No.: Positions:

Run Number: 1 2

Cell Pressure:
Saturation Pressure:
Inflow Corr. Factor:
Outflow Corr. Factor:
Test Temperature:

35.0 psi
35.0 psi
1.00
1.00
27.0 0C

0.0 psi
0. 0 psi

1.00
1.00
0.0 OC

PERMEABILITY TEST READINGS DATA

CASE
D X
S R

DATE TIME - ELAPSED
(24 hr) TIME-sec

GAUGE
PRESSURE-psi
IN OUT

BURET
READING-cc
IN OUT

FLOW
VOLUME-cc
AVERAGE

S X 12122/97
12/22/97
12/22/97
12/23/97
12/23/97
12/23/97
12/23/97
12/24/97
12/24/97
12/24/97
12/26/97
12/26/97
12/27/97

7:32:00
13:04:00
17:15:00
6:47:00

11:57:00
14:02:00
17:03:00
7:48:00
12:10:00
13:30:00
8:38:00

13:36:00
13:08:00

0
19,920
34, 980
83, 700

102,300
109,800
120, 660
173,760
189,480
194,280
349,560
367,440
452,160

27.0
27.0
27.0
27.0
27.0
27.0
27.0
27.0
27.0
27.0
27.0
27.0
27 0

17.0
17.0
17.0
17.0
17.0
17.0
17.0
17 0
17.0
17.0
17.0
17.0
17.0

4.40
7.20
9.20

15.90
18.40
19.40
21.00
28.50
30.60
31.40
52.60
55.00
69.60

80-;60
78.00
76.00
69.60
67.20
66.20
64.70
57.60
55.40
54.80
35.00
31.60
19.20

0.00
2.70
4.70

11.25
13.70
14.70
16.25
23.55
25.7'
26.4.
46.90
49.80
63-30

Test Pressure = 27.0 psi Differential Head = 10.4 psi, 733.0 cm H20
Gradient = 1.033E 02 Flow rate = 1.380E-04 cc/sec R squared = 0.99924
Permeability, K27.00 = 4.213E-08 cm/sec, K200 = 3.582E-08 cm/sec

E 2 WEAVER BOOS CONSULTANTS, INC. DATA SET 7
…



GRAIN SIZE DISTRIBUTION TEST REPORT
0.l

i

i

-I i
C
4i

l.i.
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.

C 2 0 0 0 9w 40 z

100

90
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70

Z 60
LL

Z 50

w 40
a.

30
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10

III 1=
11111
11111
111110

200 100 10.0 1.0 0.1 0.01
GRAIN SIZE - mm

r.o"
ITestl% +3-1 X GRAVEL I Z SAND I % SILT I % CLAY

.15 10.0 0.0 9.4 72.7 17.9

_ II I

LL PI D85 D60 D50 D30 D15 D 1 cc ICU

* NA NA _ I 0.0141 0.0047 0.0015 0.0010 0.86 27.2

MATERIAL DESCRIPTION USCS AASHTO

* RED SILTY CLAY. TR SAND CL

Project No.: 95042.10 Remarks:
Project: LEA COUNTY LANDFILL BORING: 110
* Location: HOBBS. NEW MEXICO

DEPTH: 230.0'

Date: 12-10-97

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. Figure No.
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Date: 12-10-97
Project No.: 95042.10
Project: LEA COUNTY LANDFILL

_____________________- ------__________-_____ -------------------- ------__ _ _ _ _

Sample Data

Location of Sample: HOBBS, NEW MEXICO
Sample Description: RED SILTY CLAY, TR SAND
USCS Class: CL Liquid limit: NA
AASHTO Class: Plasticity index: NA

Notes

Remarks: BORING: 110 DEPTH: 230.0'

Fig. No.:

Mechanical Analysis Data

Initial
Dry sample and tare= 335.30
Tare = 0.00
Dry sample weight = 335.30
Sample split on number 10 sieve
Split sample data:
Sample and tare = 50 Tare = 0 Sample weight = 50
-Cumulative weight retained tare= 0

e for cumulative weight retained= 0
Sieve Cumul. Wt. Percent

retained finer
# 10 0.00 100.0
# 20 0.00 100.0
* 40 0.10 99.8
* 60 0.30 99.4
* 100 0.80 98.4
* 200 4.70 90.6

Hydrometer Analysis Data

Separation sieve is number 10
Percent -# 10 based on complete sample= 100.0
Weight of hydrometer sample: 50
Calculated biased weight= 50.00
Automatic temperature correction

Composite correction at 20 deg C =-4

Meniscus correction only= 1
Specific gravity of solids= 2.68
Specific gravity correction factor= 0.993
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Elkpsed Temp, Acl
time, min deg C re4

1.0 23.0 37
2.0 23.0 34
3.0 23.0 33
4.0 23.0 32
8.0 23.0 29

16.0 23.0 26
30.0 23.0 24
60.0 23.0 21

125.0 23.0 17
330.0 23.0 14

1410.0 23.5 10
2850.0 23.5 8

UAWYJ.L "_ zv.d.D2JwM - U. '. _%*

tual
9.ding
.5
.5
.0
.0
.5
.0
.0
.0
.5
.0
.0
.0

Corrected
reading
*34.2
31.2
29.7
28.7
26.2
22.7
20.7
17.7
14.2
10.7
6.8
4.8

K

0.02.30
0.0130
0.0130
0.0130
0.0130
0.0130
0.0130
0.0130
0.0130
0.0130
0.0130
0.0130

Rm Eff.
depth

38.5 10.0
35.5 310.5
34.0 10.7
33.0 10.9
30.5 11.3
27.0 11.9
25.0 12.2
22.0 12.7
18.5 13.3 ;
15.0 13.8
11.0 14.5
- 9.0 14.8

Diameter

0.0412
0.0298
0.0246
0.0215
0.0i5s
0.0112
0.0083
0.0060
0.0042
0.0027
0.0013
0.0009

Percent
finer
67.9
61.9
58.9
56.9
52.0
45.0
41.1
35.1
28.1
21.2
13.5
9.5

Fractional Components
…____________________________________________________________________________.

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. * 0.0 %r GRAVEL = 0.0 t SAND = 9.4
t SILT = 72.7 t CLAY * 17.9 (1 CLAY COLLOIDS = 10.4)

D85=
D30=
Cc =

0.06 D60-
0.0047 D15=
0.8610 Cu =

0.026 D50= 0.014
0.00150 D10= -0.00097

27.2270

I. -



TEST DATA:
Specimen Height
Specimen Diamete
Dry Unit Weight
Moisture Before
Moisture After I

PERMEABILITY TEST REPORT
SAMPLE DATA:

(cm): 4.82 Sample Identification: BORING: 110
-r (cm): 6.17 DEPTH: 230.0'
(pcf): 118.6 Visual Description: RED SILTY CLAY.
Test (%): 9.6 TR SAND
rest (7): 15.3 Remarks:

Run Number: 1 0
Cell Pressure (psi): 30.0
Test Pressure(psi): 27.0
Back Pressure(psi): 16.1
Diff. Head (psi): 10.9
Flow Rate (cc/sec):6.97 . 10-s

Perm. (cm/sec): l.25x 10- S

2 A
Maximum Dry Density (pcf):
Optimum Moisture Content (Z):

Percent Compaction:
Permeometer type: FLEXIBLE WALL
Sample type: CORE

TIME - t (sec)
2000000 100000 300000 400000

0

0

-J
0

0
-J

m

o:

tL

0

0

I-

-J

M
Lii

0.

6

12

18

24

30
I x 1o--7

a x 10--8

6 X 10--8

4 x 10--8

2 x 10--B

I x 10--8

I _ _I I -

I - I I -__ _ _ III I- I

0 40 80 120
HYDRAULIC GRADIENT - dH/L (cm/cm)

160

Project: LEA COUNTY LANDFILL Project No.: 95042.10

Locotion: HOBBS. NEW MEXICO File No.: 95042.10

Dote: 12-12-97 Lab No.: 5

Tested by: JWM
PERMEABILITY TEST REPORT Cecked by: WG

VEAVER BOOS CONSULTANTS, I NC. Test: CH - Constant heod



PERMEABILITY TEST DiaTA

P---)ject Name:
e No.:

&roject Location:
Project No.:
Sample Identification:

Lab No.:
Description:

Sample Type:
Max. Dry Dens.:
Method (D1557/D698):
Opt. Water Content:
Date:
Remarks:

Permeameter Type:
Tested by:
Checked by:
Test type:

PROJECT DATA

LEA COUNTY LANDFILL
95042.10
HOBBS, NEW MEXICO
95042.10
BORING: 110
DEPTH: 230.0'
5
RED SILTY CLAY,
TR SAND
CORE

12-12-97

FLEXIBLE WALL
JWM
WSG
CH - Constant head

--------------- - - --------------P A- -TES .EI DA--- ------------------- -T-A--
PERMEABILITY TEST SPECIMEN DATA..

Before test: After test:

..iameter:
Top:
Middle:
Bottom:
Average:

Length:

Average:

1
in

2.431 in
. in

2.43 in

1.899 in
1.90 in

2
in
in
in

6.17 cm

2
in

4.82 cm

1
in

2.456 in
in

2.46 in

1
in 1.873 in

1. 87 in

2
in
in
in

6.24 cm

2
in

4.76 cm

3 3
il

Moisture, Density and
Specific Gravity:
Wet Wt. & Tare:
Dry Wt. & Tare:
Tare Wt.:
Moisture Content:
Dry Unit Weight:
Porosity:
Saturation:

Sample Parameters:
2.68
300.50
274.30

0.00
9.6 %

118.6 pcf
* 0.2914

62.2 %

316.30
274.30

0.00
15.3 t

117.8 pcf
0.2961
97.5 %

- = === =====. ==== = == ======== == == s = = === == =

.E 1 WEAVER BOOS CONSULTANTS, INC. DATA SET 6
. = =================



CONSTANT EAD PERMEABILITY TEST CONDITIONS DATA

Cell No.: 5 Panel No.: Positions:
.

Run Number: 1 2

Cell Pressure:
Saturation Pressure:
Inflow Corr. Factor:
Outflow Corr. Factor:
Test Temperature:

30.0 psi
30.0 psi
1.00
1.00
27.0 OC

0.0 psi
0.0 psi

1.00
1.00

0.0 'C

PERMEABILITY TEST READINGS DATA

CASE
D X
S R

DATE TIME ELAPSED
(24 hr) TIME-sec

GAUGE
PRESSURE-psi
IN OUT

BURET
READING-cc
IN OUT

FLOW
VOLUME-cc
AVERAGE

S X 12115/97
12/15/97
12/15/97
12/16/97
12/16/97
12/16/97
12/17/97
12/17/97
12/17/97
12/18/97
12/18/97
12/19/97
12/19/97

8:26:00
12:13:00
16:37:00
6:30:00

12:45:00
16:27:00
6:39:00

12:34:00
16:47:00
6:43:00

15:09:00
7:41:00

12:54:00

0
13,620
29,460
79,440
101, 940
115,260
166,380
187,680
202,860
253,020
283,380
342,900
361,680

27.0
27.0
27.0
27.0
.27.0
27.0
27.0
27.0
27.0
27.0
27.0
27.0
27.0

17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0

4.10
5.30
6.50

10.30
12.00
13.00
16.60
18.10
19.20
22.60
24.60
29.00
30.30

84.70
83.70
82.60
79.10
77.60
76.70
73.20
71.80
70.80
67.40
65.40
61.20
59.90

0.00
1.10
2.25
5.90
7.50
8.45

12.00
13.45
14.5(
17.9C
19.90
24.20
25.50

Test Pressure = 27.0 psi Differential Head =
Gradient = 1.588E 02 Flow rate = 6.970E-05
Permeability, K27.0° = 1.466E-08 cm/sec, K200

10.9 psi, 765.7 cm H20
cc/sec R squared = o.99986
= 1.247E-08 cm/sec

' 'E 2 WEAVER BOOS CONSULTANTS, INC. DATA SET '
…,-==================================



-

0.-
GRAIN SIZE

C
C C Ct< C -

S4 fl -r ,

D I STR I BUT I ON TEST REPORT

o 0 0 _ _
a nrf I

90

80

70
Q:

Z 60
ILi.
1--
z 50

Li 40
CL

30

20

10

RV:1 '1 1 T':f1ll 11111
I 1,: I _

0° .11
200 100

I I
10.0 1.0 0.1 0.01

GRAIN SIZE - mm
0.c

*1* I

ITestl. +3" 1 % GRAVEL I % SAND I 2 SILT I X CLAY
_ 0.0 1.1 24.4 59.6 14.9

LL PI D85 D6 0  D50 D30 D1 5  D1 0  Cc Cu

NA NA 0.170 0.0357 0.0090 0.0020

MATERIAL DESCRIPTION USCS AASHTO

* RED SILTY CLAY. SOME SAND. TR FINE GRAVEL CL

Project No.: 95042.10 Remarks:
Project: LEA COUNTY LANDFILL BORING: 110

* Location: HOBBS. NEW MEXICO
DEPTH: 350.0'

Date: 12-15-97

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. Figure No. -



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: b

Date: 12-15-97
Project No.: 95042.10
Project: LEA COUNTY LANDFILL

..-- =======================================================================

Sample Data

Location of Sample: HOBBS, NEW MEXICO
Sample Description: RED SILTY CLAY, SOME SAND, TR FINE GRAVEL
USCS Class: CL Liquid limit: NA
AASHTO Class: Plasticity index: NA

Notes

Remarks: BORING: 110 DEPTH: 350.0'

Fig. No.

Mechanical Analysis Data

Initial
Dry sample and tare= 444.50
Tare = 0.00
Dry sample weight = 444.50
Sample split on number 10 sieve
Split sample data:

Sample and tare = 50 Tare = 0 Sample weight = 50
Cumulative weight retained tare= 0
*e for cumulative weight retained= 0

-:Sieve Cumul. Wt. Percent
retained finer

0.375 inches 0.00 100.0
* 4 5.00 98.9
* 10 5.20 98.8
* 20 1.10 96.7
# 40 2.10 94.7
* 60 4.20 90.5
* 100 .7.90 83.2
* 200 12.30 74.5

Hydrometer Analysis Data

Separation sieve is number 10
Percent -# 10 based on complete sample= 98.8
Weight of hydrometer sample: 50
Calculated biased weight= 50.59
Automatic temperature correction

Composite correction at 20 deg C =-4

Meniscus correction only= 1



Specific gravity correction factor- 0.970
Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm

Elapsed -
time, min

1.0
2.0
3.0
4.0
8.0

16.0
30.0
60.0

125.0
330.0

1410.0
2850.0

Temp,
deg C
23.0
23.0
23.0
23.0
23.0
23.0
23.0
23.0
23.5
23.0
23.0
23.5

Actual-
reading
32.0
27.5
26.0
24.0
22.0
20.0
18.5
16.0
14.0
12.0
10.0

9.0

Corrected
reading
28.7
24.2
22.7
20.7
18.7
16.7
15.2
12.7
10.8
8.7
6.7
5.8

01

0.0126
0.0126
0.0126
0.0126~
0.0126
0.0126
0.0126
0.0126
0.0126
0.0126
0.0126
0 .0126

Rm Eff.
depth

33.0 10.9
28.5 11.6
27.0 11.9
25.0 12.2
23.0 -12.5
21.0 12.9
19.5 1;3.1
17.0 13.5
15.0 13.8
13.0 14.2
11.0 14.5
10.0 14.7

Diameter
amm
0.0417
0.0304
0.0251
0.0221
0.0158
0.0113
0.0083
0.0060
0.0042
0.0026
0.0013
0.0009

Percent
finer
55.0
46.4
43.5
39.6
35.8
32.0
29.1
24.3
20.7
16.6
12.8
11.1

Fractional Components
_____________________________________________________________________________.

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
%; + 3 in. = 0.0 a GRAVEL = 1.1 t SAND = 24.4
t SILT - 59.6 k CLAY = 14.9 (M CLAY COLLOIDS = 11.6)

D85= 0.17 D60= 0.048 D50= 0.036
D30= 0.0090 D15= 0.00203

.1



TEST DATA:
Specimen Height
Specimen Diamete
Dry Unit Weight
Moisture Before
Moisture After T

PERMEAB I L I TY TEST REPORT
SAMPLE DATA:

(cm): 5.93 Sample Identification: BORING: 110
r (cm): 6.15 DEPTH: 350.0'
(pcf): 106.8 Visual Description: RED SILTY CLAY. SOh_
Test (%): 13.4 SAND,. TR FINE GRAVEL
.est (%: 21.9 Remarks:

Run Number: 1 *
Cell Pressure (psi): 30.0
Test Pressure(psi): 27.0
Back Pressure(psi): 16.3
Diff. Head (psi): 10.7
Flow Rate (cc/sec):1.07x 10-4-
Perm. (cm/sec): 2.41 x 10--

2 &
Maximum Dry Density (pcf):
Optimum Moisture Content (%):

Percent Compaction:
Permeometer type: FLEXIBLE WALL
Sample type: CORE

TIME - t (sec)
2000000 100000 300000 400000

0

I-'

0
U 6

12

D

-3
0

0
-J
Li.

18

24

30
U

@1

E
0

-X

I
I

coU
:2

CL

I x 10o-7

a X10^-1

6 x 10-8

4 x 10^-5.

2 x 10-8

I x 10-8

I I I I I I I I I 1 - 1 1 1
I I I I I I

_ _II I I I________

III I I I --
0 35 70

HYDRAULIC GRADIENT
105

- dH/L (cm/cm)
140

Project: LEA COUNTY LANDFILL Project No.: 95042.10

Location: HOBBS, NEW MEXICO File No.: 95042.10

Date: 12-11 97 Lab No.: 1

Tested by: JWM
PERMEABILITY TEST REPORT Cecked by: WS

VEAVER BOOS CONSULTANTS, I NC. Test: CH - Constant head



= =----- ------------- - ---

PERMEZBILITm TEST DATA

PROJECF DATA

0toject Name:
*e No.:

kPoject Location:
Project No.:
Sample Identification:

Lab No.:
Description:

Sample Type:
Max. Dry Dens.:
Method (D1557/D698):
Opt. Water Content:
Date:
Remarks:

Permeameter Type:
Tested by:-
Checked by:
Test type:

LEA COUNTY LANDFILL
95042.10
HOBBS, NEW MEXICO
95042.10
BORING: 110
DEPTH: 350.0'
1
RED SILTY CLAY, SOME
SAND, TR FINE GRAVEL
CORE

12-11-97

FLEXIBLE WALL
JWM
WSG
CE - Constant .head

PERMEABILITY TEST SPECIMEN DATA

Before test: After test:

-. .ameter:
Top:.
Middle:
Bottom:
Average:

Length:

Average:

1
in

2.423 in
in

2.42 in

1
2.334 in
2.33 in

2
in
in
in

6.15 cm

2
in

5.93 cm

1
in

2.408 in
in

2.41 in

i
in 2.350 in

2.35 in

2
in
in
in

6.12 cm

2
in

5.97 cm

3 3
ii

Moisture, Density and
Specific Gravity:
Wet Wt. & Tare:
Dry Wt. & Tare:
Tare Wt.:
Moisture Content:
Dry Unit Weight:
Porosity:
Saturation:

Sample Parameters:
2.79
342.00
301.60

0.00
13.4 t

106.8 pcf
* 0.3870

59.2 1

367.50
301.60

0.00
21.9 1

107.4 pcf
0.3836
98.0 t

-E 1 WEAVER BOOS CONSULTANTS, INC. DATA SET 4
.. : = = = = ========-============== ===



CONSTANT EAD PERMEABILITY TEST CONDITIONS DATA

Cell No.: 1 Panel No.: Positions:

Run Number: 1 2

Cell Pressure:
Saturation Pressure:
Inflow Corr. Factor:
Outflow Corr. Factor:
Test Temperature:

30.0 psi
30.0 psi
1.00
1.00
27.0 0C

0.0
0.0

1.00
1.00

0.0

psi
psi

OC

PERMEABILITY TEST READINGS DATA

CASE
D X
S R

DATE TIME - ELAPSED
(24 hr) TIME-sec

GAUGE
PRESSURE-psi
IN OUT

BURET
READING-cc
IN OUT

FLOW
VOLUME-cc
AVERAGE

S X 12/15/97
12/15/97
12/15/97
12/16/97
12/16/97
12/16/97
12/17/97
12/17/97
12/17/97
12/18/97
12/18/97

8:25:00
12:11:00
16:35:00
6:28:00

12:43:00
16:25:00
6:37:00

12:32:00
16:45:00
6:41:00

10:32:00

0
13, 560
29,400
79,380

101,880
115,200
166, 320
187, 620
202, 800
252,960
266, 820

27.0
27.0
27.0
27.0
27.0
27.0

* 27.0
27.0
27.0
27.0
27.0

17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0

5.50
7.50
9.50

15.40
18.00
19.50
25.00
27.20
28.80
34.00
35.40

83.60
81.90
80.10
74.40
72.00
70.60
65.30
63.10
61.60
56.50
55.10

0.00
1.85
3.75
9.55

12.05
13.50
18.90
21.10
22.6F
27.8St
29.20

Test Pressure = 27.0 psi Differential Head =
Gradient = 1.274E 02 Flow rate = 1.075E-04
Permeability, K27.0 0 = 2.836E-08 cm/sec, K200

10.7 psi, 755.4 cm H20
cc/sec R squared = 0.99922
= 2.411E-08 cm/sec

- ' E 2 WEAVER BOOS CONSULTANTS, INC. DATA SET ;
. Z========== ==== ==== ==== ==== ===== ==== ==== ==== ==== ==== =========



GRAIN SI ZE DIYSTRIBUT.ION- TEST REPORT
i. C. a

mm &a

C

C
C i i

CCF C

100

90

80

70

z 60

tL
0
w 40
a.

30

20

10
.�f% � n �.- �

in � q f�h
0
21ow I vv .v

..

I. _v .

GRA W S LZE --mm
v .v

r- r -
ITestl% +3" 1 % GRAVEL I % SAND I X SILT J V CLAY

1 0.01 32.9 60.6

_ LL 1 I * D 5 D85 Dr - D5_ _ -__ D_15- 1 _____ I Cu
* NA NA 7.00' 4.12 .3.23 1,16 0.178 0.1.26 2.60> 32.7

_ _ _ _ _ _ _ I--__ _i _ _ ._ _ _

MATERIAL DESCRIPTION USCS AASHTO
* LIGHT PINK COARSE SAND.SOME FINE GRAVEL.-TR SILT. SW-SM- A-I-a

Project No.: 95042.10 Remarks:

Project: LEA COUNTY LANDFILL BORING: B-111
* Location: HOBBS. NEW MEXICO

S-.35

Date: 1-30-98

.GRAIN 'SIZE DISTRJSBUTON .TEST REPORT

WEAVER BOOS CONSULTANTS, 1C. F;gure No.



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 3
…__ _ _ _ _ _ _ _ _ _ _ _-__ _ _ _ _-_ _ _ _ _ _ _ _ _

Date: 1-30-98
Project No.: 95042.10
Project: LEA COUNTY LANDFILL

------------------------------------------------------------------------- ==

Sample Data

Location of Sample: HOBBS, NEW MEXICO
Sample Description: LIGHT PINK COARSE SAND,SOME FINE GRAVELTR SILT
USCS Class: SW-SM Liquid limit.: NA
AASHTO Class: A-1-a Plasticity index: NA

_______________________________________________________._______________________

Notes
______________________________________________________________________________

Remarks: BORING: B-ill S-35

Fig. No.;-

Mechanical Analysis Data

Initial
Dry sample and tare= 192.90
Tare - 0.00
Dry sample weight = 192.90
Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer

0.5 inches 0.00 A1D-0
!.375 inches 1.40 99.3
-4 4 63.50 67.1
4 10 122.20 36.7
4 20 138.40 28.3
4# 40 144.00 25.3
- 60 153.00 20.7
# 100 169.60 12.1
$ 200 180.40 6.5

…_____________________________________________________________________________.

Fractional Components
…-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in '= 0.D I GRAVEL = 32 9 ASn =60.6
%-FINES = 6.5

D85= 7.00 D60= 4.116 D50= 3.232
D30= 1.1601 D15= 0.17762 D10= 0.12575
Cc = 2.6002 Cu = 32.7341



GRAIN SIZE DISTRIBUT4IN TEST REPORT
. .C

C i- Cr. -. -- A- ' -t -v 2 ,4 .o
A -- V .V 9

100

90

80

70

Z 60
IL.

z 50

w 40a.

30

20

10

a* -4 -Z-> l

_lf Iinii f~Il nn 11111 i- n1111 1p niII I

0
21.w_ . _ ._ . _

GRAIN SIZE - mm
. .

r--� -, -
ITestl% +3" 1 % GRAVEL I X SAND I % SILT . I X CLAY

* 2 0.0 51.0 40.6 1 8.4

LL Pi D85 D60 D50 D3 0  D15 | 1 cc CC I CU

* NA NA { 8.51 5.68 4.83 2.98 0.601- 0.153 [10.22 j 37.:

MATERIAL DESCRIPTION USCS 1 AASHTO

ROSE WHITE F/M GRAVEL & SAND. TR SILT OP-GM A-I-a

Project No.: 95042.10 Remorks:

Project: LEA COUNTY LANDFILL BORING: B-111

* Location: HOBBS. NEW MEXICO
S-39

Dote: 1-30-98

GRAIN SSIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, NC. Figure No.



'3LzJ4 .LU iUAtA .. Tlest No-.: r 2*
_________ - -- -- - -- -- - -------____------------ -___ -- - ____________-

Date: 1-30-98
Project lNb.: '9D34Z.I0
Project: LEA COUNTY LANDFILL

Sample Data
_____________________________________________________________________________.

Locatioh of-Samp-Te: -HOBBS, NEW AMUILL
Sample Description: ROSE & WHITE F/M GRAVEL & SAND, TR SILT
USCS Class: GP-GM Liquid limit: NA
AASHTO Class: A-i-a Plasticity index: NA

Notes

Remarks: BORING: B-111 S-39

Fig. No.-:

Mechanical Anrtyysis vata

Initial
Dry sampl-e and tare=- 212.7Cr
Tare = 0-00
Dry sample weight 212.70
Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer-

0.75 inhes .0.00 100_D
..5 inches 6.80 96.8
J.375 inches 21.30 .90.0
# 4 108.50 49.0
# 10 165.90 22-0
* 20 178.80 15.9
# 40 183.20 13_9
# 60 187.10 12.0
-4 100 191.60 9_9
# 200 194.90 8.4

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in = D00 % GRAVEL = 51.0 SAND = 40 6
t FINES = 8.4

D85= 8.51 D60= 5.682 D50= 4.831
D30= 2.97g5 M1X5= = .60117 D10= 0.13Z7-6
Cc = 10.2212 Cu = 37.1963



GRAIN SIZE DISTRIBUTION TEST REPORT
a _ .

C5
i _ _

a a . 8IV ' a
o a
_ &100

90

80

70

Lii

Z 60
I-

z 50

t 40

30

20

10

Mill

III II IT.:0
200 100 10.0 1 .0 0.1 0.01

GRAIN SIZE - mm
rg 0.0

ITest1% +3" I % GRAVEL I X SAND -I XSILT I % CLAY
_1 2  0.0 0.0 1.4 60.9 37.7

LL T Pi D85 D60 D50J D30 D15 DIO Cc Cu
NA 1A _ j00038 1°04 0.0010 0.0009 0.34 { 6.2

MATERIAL DESCRIPTION USCS 1 AASHTO

* RED SILTY CLAY. TR SAND CL

Project No.: 95042.10 Remarks:

Project: LEA COUNTY LANDFILL BORING: 111
* Location: HOBBS. NEW MEXICO

DEPTH: 80.0'

Date: 12-18-97

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. Figure No.



GRAIN SIZE DISTRIBUTI±UN TEST UATA rest No.: 1z
- _ _ _ _ _ _ _ _ _ _ _ _ _ _- _ _ _ _- -- - -- - ------- -- _ _ _ _---__ _ _- _- ________ _________ ____.--

Date: 12-18-97
Project No.: 95042.10
Project: LEA COUNTY LANDFILL

--------- ======----------------------------------------------------------=.
…

Sample Data

Location of Sample: HOBBS, NEW MEXICO
Sample Description: RED SILTY CLAY, TR SAND
USCS Class: CL Liquid limit: NA
AASHTO Class: Plasticity index: NA

Notes

Remarks: BORING: 111 DEPTH: 80.0'

Fig. No.:

Mechanical Analysis Data
. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- - _ _ - _ _ - _- _- _- _- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-

Initial
Dry sample and tare= 396.10
Tare = 0.00
Dry sample weight = 396.10
Sample split on number 10 sieve
Split sample data:

Sample and tare = 50 Tare = 0 Sample weight = 50
Cumulative weight retained tare= 0
-e for cumulative weight retained= 0

- Sieve Cumul. Wt. Percent
retained finer

# 10 0.00 100.0
* 20 0.00 100.0
# 40 0.00 100.0
# 60 0.10 99.8
# 100 0.30 99.4
# 200 0.70 98.6

Hydrometer Analysis Data

Separation sieve is number 10
Percent -# 10 based on complete sample= 100.0
Weight of hydrometer sample: 50
Calculated biased weight= 50.00
Automatic temperature correction

Composite correction at 20 deg C =-3.5

Meniscus correction only= 1
Specific gravity of solids= 2.7
Specific gravity correction factor= 0.989



.6 a � . . . . -11 . .. - - . . -- -- - -

Elapsed Temp, Actual
time, min deg C reading

1.0 23.5 49.5
2.0 23.5 47.0
3.0 23.5 45.0
4.0 23.5 44.0
8.0 23.5 43.0

16.0 23.5 39.0
30.0 23.5 36.0
60.0 24.0 32.0

125.0 24.0 28.0
330.0 24.0 23.0

1410.0 24.0 16.0
2850.0 24.0 7.0

Corrected
reading
46.8
44.3
42.3
41.3
40.3
36.3
33.3
29.5
25.5
20.5
13.5
4.5

K

0.0129
0.0129
0.0129
0.0129
0.0129
0.0129
0.0129
0.0128
0.0128
0.0128
0.0128
0.0128

Rm -

50.5
48.0
46.0
45.0
44.0
40.0
37.0
33.0
29.0
24.0
17.0
8.0

Eff.
depth
8.0
8.4
8.8
8.9
9.1
9.7

10.2
10.9
11.5
12.4
13.5
15.0

Diameter

0.0365
0.0264
0.0220
0.0192
0.0137
0.0100
0.0075
0.0055
0.0039
0.0025
0.0013
0.0009

Percent
finer
92.6
87.6
83.7
81.7
79.7
71.8
65.9
58.2
50.3
40.4
26.6
8.8

Fractional Components'

Gravel/Sand based on #4 sieve,
Sand/Fines based on #200 sieve
V + 3 in. = 0. i' t% GRAVEL = 0. 0 %- SAND = 1.4
lk SILT =60.9 t CLAY = 37.7 M. CLAY COLLOIDS =13.7)

D85=
D30=
Cc =

0. 02 D60=
0.0014 DIS=
0.3361 Cu =

0.006 D50= 0.004
0.00102 D10= 0,00095
6.1589
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DISTRIBUTION TEST REPORT
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GRAIN
0.1

SIZE - mm
0.01

[Testl% +3-1I % GRAVEL I X SAND I % SILT I % CLAY

* 13 0.0 0.0 1.2 68.9 29.9

LL P D8 5  D60 D50 D30 D15 D CC Cu

NA NA 0.0041 0.0020 0

MATERIAL DESCRIPTION USCS /AASHTO

* RED SILTY CLAY. TR SAND CL

Project No.: 95042.10 Remarks:

Project: LEA COUNTY LANDFILL BORING: 111

| Location: HOBBS. NEW MEXICO
DEPTH: 140.0'

Date: 12-18-97

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. Figure No. .-



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 13
_______---___---- ----- _-- -------------------- ------ ________---------------

Date: :2-18-97
Project No.: 95042.10

O Project: LEA COUNTY LANDFILL
Wt -, ,=== = ====== ====== =============== === == =ccc ===== = === ==== ==== = =cc88==c== = c === = =

------------------------------------ ------------------- _---------------______

Sample Data
__________________________---------_________--_____-----_-_-------___________-

Location of Sample: HOBBS, NEW MEXICO
Sample Description: RED SILTY CLAY, TR SAND
USCS Class: CL Liquid limit: NA
AASHTO Class: Plasticity index: NA

…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Notes
…____________________________________________________________________________.

Remarks: BORING: 111 DEPTH: 140.0'

Fig. No.:

Mechanical Analysis Data
…____________________________________________________________________________.

Initial
Dry sample and tare= 456.80
Tare - 0.00
Dry sample weight * 456.80
Sample split on number 10 sieve
Split sample data:
Sample and tare = 50 Tare = 0 Sample weight = 50

( Cumulative weight retained tare= 0
-e for cumulative weight retained= 0
Sieve Cumul. Wt. Percent

retained finer
* 10 0.00 100.0
f 20 0.00. 100.0
f 40 0.00 100.0
# 60 0.10 99.8
# 100 0.30 99.4
# 200 0.60 98.8

_____________________________________________________________________________

Hydrometer Analysis Data

Separation sieve is number 10
Percent -# 10 based on complete sample= 100.0
Weight of hydrometer sample: 50
Calculated biased weight= 50.00
Automatic temperature correction

Composite correction at 20 deg C =-3.5

Meniscus correction oniy= 1
Specific gravity of solids= 2.7
Specific gravity correction factor= 0.989



Elapsed
time, min

1.0
2.0
3.0
4.0
8.0

16.0
30.0
60.0

125.0
330.0

1410.0
2850.0

Temp,
deg C
23.0
23.0
23.0
23.0
23.0
23.5
23.5
23.5
24.0
24.0
24.0
24.0

Actual
reading
51.0
49.0
48.0
47.0
45.0
42.0
38.0
33.5
27.0
20.5
13.0
10.5

Corrected
reading
48.2
46.2
45.2
44.2
42.2
39.3
35.3
30.8
24.5
18.0
10.5
8.0

X

0.0130
0.0130
0.0130
0.0130
0.0130
0.0129
0.0129
0.0129
0.0128
0.0128
0.0128
0.0128

Rm Eff.
depth

52.0 7.8
50.0 8.1
49.0 8.3
48.0 8.4
46.0 8.8
43.0 9.2
39.0 9.9
34.5 10.6
28.0 11.7
21.5 12.8
14.0 14.0
11.5 14.4

Diameter
MM6
0.0361
0.0261
0.0215
0.0188
0.0136
0.0098
0.0074
0.0054
0.0039
0.0025
0.0013
0.0009

Percent
finer
95.3
91..
89.3
87.3
83.4
77.7
69.8
60.9
48.4
35.5
20.7
15.7

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL = 0.0 a- SAND = 1.2
% SILT = 68.9 % CLAY = 29.9 (% CLAY COLLOIDS = 17.0)

D85= 0.02 D60=
D30= 0.0020

0.005 D50= 0.004



GRAIN .SIZE DISTRIBUTION TEST REPORT
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GRAIN

0.1
SIZE - mm

0.01 0.0

iTestI1'. +3" I % GRAVEL % SAND I % SILT I % CLAY
_ 7 0.0 0.0 0.6 -_ __64.1 _ 35.3

LL -PI D8 5  D60  D50 D30 D15 | D 0 [Cc Cu
4 NA NA | 0.0037 10.0014|

MATERIAL DESCRIPTION USCS ] AASHTO
* RED SILTY CLAY. TR SAND CL (

Project No.: 95042.10 Remarks:
Project: LEA COUNTY LANDFILL 8ORING: 111
* Location: HOBBS. NEW MEXICO

DEPTH: 200.0'

Date: 12-4-97

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. Figure No.



------------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Date: 12-4-97
Project No.: 95042.10
Project: LEA COUNTY LANDFILL

… -=…~~= = = = = = =:--

Sample Data
…__ _ _ _ _ _ _ _ _ _ _ _ _ _-_ _ _ _ _ _ _ _ _ _ _ _

Location of Sample: HOBBS, NEW MEXICO
Sample Description: RED SILTY CLAY, TR SAND
USCS Class: CL Liquid limit: NA
AASHTO Class: Plasticity index: NA

Notes

Remarks: BORING: 111 DEPTH: 200.0'

Fig. No.:

Mechanical Analysis Data

Initial
Dry sample and tare= 372.50
Tare = 0.00
Dry sample weight = 372.50
Sample split on number 10 sieve
Split sample data:
Sample and tare = 50 Tare = 0 Sample weight = 50
Cumulative weight retained tare= 0
' -e for cumulative weight retained= 0
-Vieve Cumul. Wt. Percent

retained finer
* 10 0.00 100.0
* 20 0.00 100.0
* 40 0.10 99.8
* 60 0.20 99.6
* 100 0.20 99.6
* 200 0.30 99.4

Hydrometer Analysis Data

Separation sieve is number 10
Percent -# 10 based on complete sample= 100.0
Weight of hydrometer sample: 50
Calculated biased weight= 50.00
Automatic temperature correction

Composite correction at 20 deg C =-4.5

Meniscus correction only= 1
Specific gravity of solids= 2.77
Specific gravity correction factor= 0.974



____ -J e... . --- -- - . - ~ -- --.- r a .- 0e. . . . . . .

* Elapsed
time, min

1.0
2.0
3.0
4.0
8.0

16.0
30.0
60.0

125.0
330.0

1410.0
2850.0

Temp, Actual
deg C reading
23.0 51.5
23.0 49.0
23.0 48.0
23.0 47.0
23.0 45.0
23.0 42.0
23.0 39.0
23.0 35.0
23.0 30.0
22.0 24.5
22.0 18.5
23.0 17.0

Corrected
reading
47.7
45.2
44.2
43.2
41.2
38.2
35.2
31.2
26.2
20.4
14.4
13.2

K

0.0127
0.0127
0.0127
0.0127
0.0127
0.0127
0.0127
0.0127
0.0127
0 .0129
0.0129
0.0127

Rm

52.5
50.0
49.0
48.0
46.0
43.0
40.0
36.0
31.0
25.5
19.5
18.0

Eff. -Diameter
depth mm
7.7 0.0352
8.1 0.0256
8.3 0.0211
8.4 0.0184
8.8 0.0133
9.2 0.0097
9.7 0.0072

10.4 0.0053
11.2 0.0038
12.1 0.0025
13.1 0.0012
13.3 0.0009

Percent
finer
92.9
88.0
86.1
84.1
80.2
74.4
68.5
60.7
51.0
39.8
28.1
25.7

_____________________________________________________________________________
Fractional Components

_____________________________________________________________________________

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
%z + 3 in. = 0.0 % GRAVEL 0.0 SAND = 0.6
t SILT = 64.1 t CLAY = 35.3 (1-CLAY COLLOIDS = 26.4)

D85= 0.02 D60=
D30= 0.0014

0.005 D50= 0.004



TEST DATA:
Specimen Height
Specimen Diamete
Dry Unit Weight
Moisture Before
Moisture After I

PERMEABI LI TY TEST REPORT
SAMPLE DATA:

(cm): 5.32 Sample Identification: BORING: 111
-r (cm): 6.15 DEPTH: 200.0'
(pcf): 115.6 Visual Description: RED SILTY CLAY.
Test (%): 9.7 TR SAND
est (%): 17.1 Remarks:

Run Number: 1 0
Cell Pressure (psi): 30.0
Test Pressure(psi): 27.0
Back Pressure(psi): 16.1
Diff. Head (psi): 10.9
Flow Rate (cc/sec):s.5axo10-5
Perm. (cm/sec): 1.11 Xt o--$

2 k
Maximum Dry Density (pcf):
Optimum Moisture Content (%):

Percent Compactrion:
Permeometer type: FLEXIBLE WALL
Sample type: CORE

TIME - t (sec)
2000000 100000 300000 400000

0

>

0

'o

Ii

-J
0

0
-J

4

8

12

1-S
U
0
D-l
E
U
5-1

IL

LiJ
03

16

20
10--7

10-a

10-8

a

a

xX

x

4 x 10-8-
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[11~~ ~~~ I1
0 40 80

HYDRAULIC GRADIENT
120

- dH/L (cm/cm)
160

Project: LEA COUNTY LANDFILL Project No.: 95042.10

Location: HOBBS. NEW MEXICO File No.: 95042.10

Date: 12-8-97 Lob No.: 3

Tested by: JWM
PERMEABILITY TEST REPORT

Checked by: WSG

VEAVER BOOS CONSULTANTS, .-I NC - Test: CH - Constant head -



PERMEABILITY TEST DATAL

PROJECT DATA.

Project Name:
:e No.:

..oject Location:
Project No.:
Sample Identification:

Lab No.:
Description:

Sample Type:
Max. Dry Dens.:
Method (D1557/D698):
Opt. Water Content:
Date:
Remarks:

Permeameter Type:
Tested by:
Checked by:
Test type:

LEA COUNTY LANDFILL
95042.10
HOBBS, NEW MEXICO
95042.10
BORING: 111
DEPTH: 200.0'
3
RED SILTY CLAY,
TR SAND
CORE

12-8-97

FLEXIBLE WALL
JwM
WSG
CH - Constant head

PERMEABILITY TEST SPECIMEN DATA

Before test: After test:

..Lameter:
Top:
Middle:
Bottom:
Average:

Length:

Average:

1
in

2.420 in
in

2.42 in

1
2.094 in
2. 09 in

2
in
in
in

6.15 cm

2
in

5.32 cm

1
in

2.431 in
in

2.43 in

i
in 2.073 in

2.07 in

2
in
in
in

6.17 cm

2
,in

5.27 cm

3 3
ir

Moisture, Density and
Specific Gravity:
Wet Wt. & Tare:
Dry Wt. & Tare:
Tare Wt.:
Moisture Content:
Dry Unit Weight:
Porosity:
Saturation:

I Sample Parameters:
2.77
320.70
292.30

0.00
9.7 V

115.6 pcf
0.3314
54.3 %

342.30
292.30

0.00
17.1 %

115.7 pcf
0.3307
95.9 %

=.= = =.=.U .-

X 'E 1 WEAVER BOOS CONSULTANTS, INC. DATA SET 5
;S.======---=======.-==..;====..== ............................................................................................................ ... z . =s
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Cell No.: 3 Panel No. : Positions:

Run Number: 1 2

Cell Pressure:
Saturation Pressure:
Inflow Corr. Factor:
Outflow Corr. Factor:
Test Temperature:

30.0 psi
30.0 psi
1.00
1.00
27.0 0 C

0.0 psi
0.0 psi

1.00
1.00
0.0 OC

PERMEABILITY TEST READINGS DATA

CASE
D X
S R

DATE TIME - ELAPSED
(24 hr) TIME-sec

GAUGE
PRESSURE-psi
IN OUT

BURET
READING-cc
IN OUT

FLOW
VOLUME-cc
AVERAGE

S X 12112/97
12/12/97
12/13/97
12/14/97
12/15/97
12/15/97
12/15/97
12/16/97

13:19:00
16:55:00
11:46:00
15:33:00
6:32:00

12:12:00
16:36:00
6:29:00

0
12,960
80, 820

180, 840
234,780
255,180
271,020
321, 000-

27.0
27.0
27.0
27.0
27.0
27.0
27.0
27.0

17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0

8.10
9.20

14.40
20.40
23.20
24.20
25.00
27.20

85.-40
84.20
79.60
74.10
71.40
70.50
69.90
67.80

0.00
1.15
6.05

11.80
14.55
15.50
16.20
18.35

't Pressure = 27.0 psi Differential Head =
% Adient = 1.436E 02 Flow rate = 5.583E-05
Permeability, K27.0 0 = 1.310E-08 cm/sec, K200

10.9 psi, 763.8 cm H20
cc/sec R squared = 0.99305
= 1.114E-08 cm/sec

P 'QE 2 WEAVER BOOS CONSULTANTS, INC. DATA SET c

.....



GRAIN
.

i n i

0 an

i

SIZE
.S . 4

.

D I STR I BUT I ON TEST REPORT

C o c*CC. -
0 Q

100

90

so

70

w

3 60
CL

1--
z 5 0

0
140

0.

30

20

10

. fl_ _ _ _ _

[H7:12e1ull

0
200 100 10.0 1.0 0.1 0.01

GRAIN SIZE - mm r--�
0.0

V I Y

|Test|% +3"'1 Z GRAVEL I % SAND I % SILT I % CLAY
* 14 0.0 0.0 | 7.2 51.0 41.8

_EI _
LL PI D8  D60 | D50 D3 0  DI5| DI Cc _Cu

-f NA j NA 0.0038 _ __T _T t
MATERIAL DESCRIPTION USCS AASHTO

* RED SILTY CLAY. TR SAND CL

Project No.: 95042.10 Remarks:
Project: LEA COUNTY LANDFILL BORING: 111
* Location: HOBBS. NEW MEXICO

I DEPTH: 485.0'

Date: 12-18-97

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. Figure No. -



wouL.LV on biZLDUJLViLV Ados AJAtJ sL. "v.; LI*
-______________--- -- --------- - ----------- - _-------____-------___________-

Date: 12-18-97
Project No.: 95042.10
Project: LEA COUNTY LANDFILL

__________-_- - - - - - - - - - -- - - - - - - - - ---------- - --- ______-

Sample Data
…__ _ _ _ _ _ _ _ _ _ _ _-____-_-_ _ _ _ _ _ _ _ _ _ _ _

Location of Sample: HOBBS, NEW MEXICO
Sample Description: RED SILTY CLAY, TR SAND
USCS Class: CL Liquid limit: NA
AASHTO Class: A-4 Plasticity index: NA

Notes

Remarks: BORING: 111 DEPTH: 485.0'

Fig. No.:
…__ _ _ _ _ _ _ _ _ _ _ _ _-_ _ _ _ _ _ _ _ _ _.

Mechanical Analysis Data
…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-__-__ -_ -_-__-__-_ _ _ __- __- _ _ _-_ _ _ _ _ _ _ _ _ _ _ _ _

Initial
Dry sample and tare= 409.50
Tare = 0.00
Dry sample weight = 409.50
Sample split on number 10 sieve
Split sample data:
Sample and tare = 50 Tare = 0 Sample weight = 50
Cumulative weight retained tare= 0
*e for cumulative weight retained= 0
.sieve Cumul. wt. Percent

retained finer
# 4 0.00 100.0
* 10 0.10 100.0
# 20 0.90 98.2
# 40 1.50 97.0
# 60 2.10 95.8
X 100 2.80 94.4
* 200 3.60 92.8

…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Hydrometer Analysis Data

…__ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Separation sieve is number 10
Percent -# 10 based on complete sample= 100.0
Weight of hydrometer sample: 50
Calculated biased weight= 50.01
Automatic temperature correction

Composite correction at 20 deg C =-3.5

Meniscus correction only= 1
Specific gravity of solids= 2.75



Hirdrometeir type:. 152E Effective depth L= 16.294964 - 0.164 x Rm

Elapsed
time, min

1.0
2.0
3.0
4.0
8.0

16.0
30.0
60.0

125.0
330.0

1410.0
2850.0

Temp,
deg C
23.0
23.0
23.0
23.0
23.0
23.0
23.0
23.5
24.0
24.0
24.0
24.0

Actual
reading
46.0
43.5
42.0
41.0
39.0
36.0
33.0
31.0
28.0
25.0
21.0
19.5

Corrected
reading
43.2
40.7
39.2
38.2
36.2
33.2
30.2
28.3
25.5
22.5
18.5
17.0

K *E' M

0.0128 47.0
0.0128 44.5
0.0128 43.0
0.0128 42.0
0.0128 40.0
0.0128 37.0
0.0128 34.0
0.0127 32.0
0.0126 29.0
0.0126 26.0
0.0126 22.0
0.0126 20.5

Eff.
depth
8.6
9.0
9.2
9.4
9.7

10.2
10.7
11.0
11.5
12.0
12.7
12.9

Diameter

0.0374
0.0271
0.0224
0.0196
0.0141
0.0102
0.0076
0.0054
0.0038
0.0024
0.0012
0 .0009

Percent
finer
84.4
79.6
76.6
74.7
70.8
64.9
59.0
55.4
49.8
43.9
36.1
33.2

_____________________________________________________________________________

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
t + 3 in. = 0.0 %- GRAVEL - 0.0 % SAND = 7.2- -
t SILT = 51.0 % CLAY - 41.8 (M CLAY COLLOIDS = 34.5)

D85= 0.04 D60= 0.008 D50= 0.004

:.



WEAVER BOOS CONSULTANTS, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERS
520 N. Vkdhgan Am, Cllcah L 60811 * (312) 670041

1944 I. GbTtlh Bh. Unk C, Grafph, IN 46319- (219) 923-90

WATER CONTENT DETERMINATION

Project LEA COUNTY LANDFILL
Location of Project: HOBBS. NEW MEXICO
Description of Soil:_
Tested By: JM

Job No.: 95042.10
.Date of Testing: 12-4-97 THROUGH 12-18-97

Date of Weighing:_

Boring No. 108 108 104 108 109 102 101

Sample No. 215 100 60.0 150.0 120.0 200 20.0Z

Container No. (cup) sS AA AN AA AN A-12 A-12

Wt. of cup + wet soil 88.9 78.0 92.3 89.5 104.5 143.0 469.1

Wt. of cup + dry soil 82.7 67.9 84.7 82.2 97.3 138.5 451.6

Wt. of cu 14.7 15.1, 14.8 15.1 14.9 16.0 15.9

Wt. of dry soil 68.0 52.8 69.9 67.1 82.4 12Z5 435.7

Wt. of water 6.2 10.1 7.6 7.3 7.2 4.5 17.1

Water content (w)*% 9.1 19.1 10.9 10.9 8.7 3.7 4.0

Boring No. | _ l l l _llI

Sample No. _ _ I II __l_

Container No. (cup) _ _ __ _______

Wt of-cup + wet soil

Wt of cup + dry soil

Wt. of cup

Wt. of dry soil

Wt. of water _

Water content (w)* %

*w = (wI of waterlwt. of dry soil)*1 00

Remarks:

Q"8ctSUX02%1 A1 2w1Lf



WEAVER BOOS CONSULTANTS, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERS
620 N tan Amd. Chgo~ L 60611 *(312) 670W0041
1944 N Gdth BSW, Unit C. Grff4 IN 46319 * (21 923969

ORGANIC AND WATER CONTENT DETERMINATIONS
ASTM D2974

Project' LEA COUNTY LANDFILL
Location of ProjectS HOBBS, NEW MEXICO
Description of Soil:
Tested By: JM & WSG

.

Job No.: 05042.10
Date of Testing: 12-16-97 THROUGH 12-18-97
Date of Weighing:_
Oven Temperature: 601C
Furnace Temperature: 4401C

MOISTURE CONTENT - .
Boring No. 111 103. 104 111 110- -
Sample No. 140. 5.0 . 4.0 485.0 90. -
Container No. (cup) 45 106 222 TZ 45

Wt of cup+wetsoil 127.8 94.5 118.9 98 188.1
Wt of cup + dry soll 121.6 S29 117.8 89.3 175.1
Wt. of cup 48.7 6t.4 -' - 64.4 14.8 48.6 _

WL of dry soil 72.9 41.5 63.4 74.5 126.5

Wt. of water 6.2 1.6 1.1 8.7 13

Water content ()*% 8.5 3.9 1.7 11.7 10.3

ORGANIC CONTENT

Boring No. 111 103 104 11l 110 | _ _

Sample No. 140.0' 5.0' 4.0' 485.0' 7 0o.0 T 1 1
Container No. (cup) . 45 106 222 190 45 T 1 _ |
Init. wt of cup + oven drysol 121.6 92.S 117.8 126.9 175.1

Finat wt. of cup + burnt soll 119A 92.6 117A 124.3 169.8 .

WL of cup 48.7 61A 54A 52A 48.6

Wt of oven dry soll 72.9 41.5 63.4 74.5 126.5

WL LOSS 2.2 0.4 0.4 2.6 5.2

Organic content (LOI)*% 3.0 1.0 0.6 3.5 4.1 _

'w = (wL of water/wL of dry slrl100
*-LOI (wt. lossPt. of dry soTI)100

Remarks:

a4cjpdse96042%1 012crwtr.ts



WEAVER BOOS CONSULTANTS, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERS
520 N. NMlan Avm. Chkag L 60611 - (312) 570-0041
1944 N. G&Mh Bhd. Unit C, Griffithd IN 46319. (219) 923-960

ORGANIC AND WATER CONTENT DETERMINATIONS
ASTM D2974

Project LEA COUNTY LANDFILL
Location of Project: HOBBS, NEW MEXICO
Description of Soil:
Tested By: JM & WSG

Job No.: 95042.10
Date of Testing: 1243-97 THROUGH 12-16-97
Date of Welghing:
Oven Temperature: 60-C
Furnace Temperature: 4401C

.
.

MOISTURE CONTENT

Boting)No. 109 108 111 110 110 111

Sample No. 80.0' 60.0' 200.0 350.0' 230.0' 80.0'

Container No. (cup) 190 106 45 45 106 190

Wt. of cup + wet soil 113.8 121.8 134.7 124.9 137.5 159.2

Wt. of cup + dry soil 106.5 117.8 123.7 115.5 131.0 145.5

WL of cup 52.4 51.4.: 43.7 48.7 51.4 52.4

Wt. of dry soil _4.1 68.4 75.0 66.8 79.6 93.1

Wt. of water 7.3 4.0 11.0 9.4 6.5 13.7

Water content (v)*% 13.5 6.0 14.7 14.1 8.2 14.7

ORGANIC CONTENT
Boring No. 109 108 111 110 110 111

Sample No. 80.0' 60.0' 200.0' 350.0' 230.0' 80.0'_

Container No. (cup) 190 106 45 45 106 190

Init. wt-of cup + oven dry soil 106.5 117.8 123.7 115.5 131.0 145.5

Final wt-of cup + burnt soil 103.0 117.1 121.4 113.6 129.4 - 140.6

Wt. of cup 52.4 51.4 48.7 48.7 51A 52.4

Wt. of oven dry soil 54.1 66.4 75.0 66.8 79.6 93.1

Wt Loss 3.5 0.7 2.3 1.9 1.6 4.9

Organic content (LOI)-% 6.5 1.1 3.1 2.8 2.0 5.3

'w = (wt. of waterANt of dry soil)'l 00
LOI = (wt. Iosstwt. of dry soil)*100

Remarks:

; I

cAprqects'QW4Z1OXI2orgwft2
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WEAVER BOOS CONSULTANTS, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERS
S20 N. U A ChcagoL G60611 (312) 6700041
-44 . rfrd B1t4 Unr C. Grdh, IN 46319. (219) OM-WM

SPECIFIC GRAVITY TESTS
ASTM D864

Project LEA COUNTY LANDFILL Job No.: 95042.10
Location of Project HOBBS. NEW MEXICO Date of Testing: 12-8-97 THROUGH 12-22-1
Description of Soil:__ Date of Weighing:_
Tested By: WSG

Jar No. 1 2 3 4 6 1 1

Bodng No. B-104 6-108 9-109 B-111 .-110 B-110 B-ill

Depth 60.0' 60.0' 80.0 200.0' 350.0' 230.0' 80.0

Oven Dry Wt. (A) g 130.6 117.8. 130.5 110.7 113.7 112.6 111.0

Wt. Pycn & Water (B) g 1440.0 1440.0. 1440.0 1440.0 1440.0 1440.7 1440.1

Wt. Pycn, Water & Soil (C) g 1522.3 1514.6. 1521.6 1510.8 1512.9 1511.3 1510

Temperature "C 23 2; 23 23 23 19.0 23.5

Pemp. Correction (D) 0.9993 0.9993 0.9993 0.9993 0.9993 1.0002 0.9992

dpecific Gravity 2.70 2.72 2.68 2.77 2.79 2.68 2.70

Jar No. 2 3 4 5 1
Boring No. B-111 E9104 9-111 6-103 B-110

Depth 140.0' 4. 485. 5.0' 90.0

Oven Dry Wt (A) g 115.7 102.0 110.3 81.3 103.3

Wt. Pycn & Water (B) g 1440.1 1440.1 1440.1 1440.1 1440.0

Wt Pycn, Water & Soil (C) g 1513.0 1504.0 1510.3 1491.6 1505.6

Temperature °C 23.5 23.5 23.5 23.5 23.0

Temp. Correction (D) 0.9992 0.9992 0.9992 0.9992 0.9993

Specific Gravity 2.70 2.68 2.75 2.73 2.74

SPECIFIC GRAVITY = Ax D
2O A+B-C

Remarks:

c.fgx0ectSM0U0Mpgis



GRAIN SIZE DISTRIBUTION TEST REPORT I
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GRAIN SIZE - mm
0.01 0.00a

lTestl% +3-1T % GRAVEL I % SAND I % SILT I CLAYI
*i18 1 0.0 I 0.0 I 95.7 4.3

LL P I D85 D60 D5 0  0 _30 D15 D10 CC CU

NA NA 10.258 0. 204 0.187 0.157 0.107 0.0902f 1.34 2.3

-I _ _ _ _ 1 1_ _ _ _ _ _ _ __II.. _ _ - T
MATERIAL DESCRIPTION USCS AASHTO

* REDISH BROWN SAND SP A-3

Project No.: 95042.10 Remorks:

Project: LEA COUNTY LANDFILL SAND #1

* Locotion: HOBBS. NEW MEXICO SAND 8G

|Dte: 1-7-98

GRAIN SIZE DISTRIBUTION TEST REPORT[ WEAVER BOOS CONSULTANTS, INC. Figure No. _



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: _
_________________----------------------------_---,-- ----- ______------

Date: 1-7-98
Project No.: 95042. 10.
Project: LEA COUNTY LANDFILL

________________-------------__-_----------------------------------------__

Sample Data
------------------------------------------------ ____- _- -------------- _______-

Location of Sample: HOBBS, NEW MEXICO
Sample Description: REDISH BROWN SAND
USCS Class: SP Liquid limit: NA
AASHTO Class: A-3 Plasticity index: NA

_______________________________________________________-_----_--_-__-_______.-

Notes

Remarks: SAND #1 3.0 BGS

Fig. No.:
---------------------------------------------------------- _--_--_______________,

Mechanical Analysis Data
______ ______ ______ ________---______- - _____-- ________----- -_ -- _______________.

Initial
Dry sample and tares 423.80
Tare 0.00
Dry sample weight 423.80
Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percezp
retained finer

ia, 10 0.* o 100 * O
20 0.30 99.9

. 40 2.60 99.4
# 60 71.20 83.2
# 100 318.10 24.9
# 200 405.40 4.3

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
V + 3 in. 0.0 %f GRAVEL . 0.0 t SAND 95.7
t FINES = .4.3

D85= 0.26 D60= 0.204 D50= 0.187
D30= 0.1567 D15= 0.10715 D1O= 0.09016
Cc 1.3351 Cu = 2.2620



GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

I|est|X +3"1 % GRAVEL | % SAND | % SILT | % CLAY
.15 1 0.0 I 0.0 i 95.4 4.6

-mm t I

LL Pi D8 5 | D60 D5 0  D30  D15 |- Do| cc | cu
NA NA 10.343 0.240 0.216 0.173 |0 .139 0.122 1.02 2.0

MATERIAL DESCRIPTION USCS AASHTO

* RED SAND SP A-3

|Project No.: 95042.10 Remarks:

Project: LEA COUNTY LANDFILL SAND f3
* Location: HOBBS. NEW MEXICO

SURFACE

Date: 1-7-98

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. Figure No.



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 16
-______________________---______________________-----------------_________
Date: 1-7-98
Project No.: 95042.10

,sProject: LEA COUNTY LANDFILL

__________________ __________________-- _- ------------- -- --- __________

Sample Data
…_____________________________________----…-------___ ---…-- - -- _- ________

Location of Sample: HOBBS, NEW MEXICO
Sample Description: RED SAND
USCS Class: SP Liquid limit: NA
AASETO Class: A-3 Plasticity index: NA

…_______________________________- ____________--- ___----- ___--- _____________

Notes
…________________________________-…- _______________

Remarks: SAND #3 SURFACE

Fig. No.:

Mechanical Analysis Data-

Initial
Dry sample and tare= 418.70
Tare 0.00
Dry sample weight 418.70
Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent.
retained finer ;

(7 #4 0.00 100.0
10 0.30 99.9
20 0.70 99.8

# 40 10.60 97.5
* 60 152.50 63.6
# 100 337.70 19.3
# 200 399.60 4.6

…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _.

Fractional Components
…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - __ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
k + 3 in. 0.0 t GRAVEL = 0.0 t SAND = 95.4 .
t FINES 4.6

D85= .0.34 D60=
D30= 0.1732 D15=
Cc = 1.0233 Cu =

0.240 D50= 0.216
0.13868 D1O= 0.12218
1.9634

I .



GRA I N ISIZE DISTRIBUTION TEST REPORT
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SIZE - mm
0.01

ITestI%. +3- I GRAVEL I % SAND I % SILT I X CLAY I
.1 17J 0.0 0.0 98.9 1.1

||LL P I D85 D 60 D50 D3 0 D15 DO Cc | Cu

*| NA NA 0.389 0.308 0.280 0.215 0.169 0.156 0.9 2_0

MATERIAL DESCRIPTION USCS AASHTO

* RED SAND SP A-3

Project No.: 95042.10 Remarks:

Project: LEA COUNTY LANDFILL SAND #5

| Location: HOBBS. NEW MEXICO

SURFACE

|Date: 1-7-98

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER B300S CONSULTANTS, INC. Figure No.



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 17
…_____----- _____----- ------ -…-_-_-_-_---_-_-_-_-_-_-_-_-_---_-_-_-_-_-_-_-_

Date: 1-7-98
Project No.: 95042.10
-.Project: LEA COUNTY LANDFILL

- _____-_-------------------------- --- -------- ______-- - -- -- - -- -- - -- -- -

Sample Data
…_________________________---…-- ___----------…--…--- __________

Location of Sample: HOBBS, NEW MEXICO
Sample Description: RED SAND
USCS Class: SP Liquid limit: NA
AASHTO Class: A-3 Plasticity index: NA

_________________________ -- ---- --- --------_--_-----------------------_ __ _ __ _

Notes
___--__-______________________________---______________--------______________

Remarks: SAND #5 SURFACE

Fig. No.:
__________________________--______________________________---_-_______________

0 Mechanical Analysis-Data
._----_____________________________________________________--------------------

Initial
Dry sample and tare= 438.70
Tare 0.00
Dry sample weight 438.70
Tare for cumulative weight retained- 0.

* Sieve Cumul. Wt. Percengts( 0retained finer.
* '4 10 0.00 100.0

20 0.60 99.9
.. 40 24.40 94.4
# 60 266.30 39.3
* 100 406.60 7.3
# 200 434.00 1.1

…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Fractional Components

…-___- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
t + 3 in. w 0.0 V GRAVEL t 0.0 t SAND 98.9
t FINES = 1.1

D85= 0.39 D60= 0.308 D50= 0.280
D30= 0.2153 D15= 0.16904 D1O= 0.15649
Cc = 0.9605 Cu - 1.9702



WEAVER BOOS CONSULTANTS, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERS
200 S. Mch4iganft.e Chkago. L 80604 * (312) 922-1030

,-. 1944 N. Grffrdh Bhd. Unl C. Griff uN 146319 * (219) 923-9609

Constant Head Penneability Test (ASTM D 2434)

Project:. LEA COUNTY LANDFILL
Location of Project: HOBBS. NM
Description of Soil: RED SAND

Job No.: 95042.10
Date of Testing: JAN. 6. 1998 .
Tested By.: WSG

Sample Reading Sample knb on Date Head Time Tans ToW lime Total Flow K.(QL)/Aht Aveage

Number Number Lenglh. cm Area, am2 Tested h. cn Start End I sec 0. ml cansc K

SAND S1 1 11.0 81:0 1698 99.70 540 190 4.79E-04

3.0 BGS 2 11.0- 81.07 1/6/98 99.70 660 210 4.33E.04

3 11.0 81.07 116M98 99.70 600 180 4.08E-04

Awrage . - 4.40E-04

CGprqjects\5042010 h1j3sd



WEAVER BOOS CONSULTANTS, INC,
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERS
200 S. LWian Am. Chio L 60604 * (312) 922-1030
i44 K Grih WMMd.. Unk C. Gffit. IN 46319 * (219) 023-9609

Constant Head Permeability Test (ASTM D 2434)

Project: LEA COUNTY LANDFiLL
Location of Project: HOBBS. NM
Description of Soil: RED SAND

Job No.: 95042.10
Date of Testing: JAN. 6. 1998
Tested By.: WSG

SaSpfe Readirqg Sap.e Wotatw cam Head Tkme Time T=tal tme Total Fib Kz(QLYAt A erue
Number Number Lvvt,. cm a. cn2 Tesed h. cm Stat End & ec 0. gnm cnftec K

SAND #3 1 10.0 81.07 1ff98 99.70 - 300 110 4.54E-04

SURFACE 2 10.0 81.07 116/98 99.70 - - 300 90 3.71E.04

3 10.0 81.07 116198 99.70 =3= - 85 -- 3.51£-04

A e - - - 3.922E-04

-_ - -

. =_=__

C0prqects%95042%101conhd3.*



WEAVER BOOS CONSULTANTS, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERS
200 S. MichiganmAe.. Chlago. L 60604 - (312) 92-1030
944 N Grffit Bhd. Uni C. Griffh, IN 46319 - (219) 923-9609

Constant Head Permeability Test (ASTM D 2434)

Project: LEA COUNTY LANDFILL
Location of Project HOBBS. NM
Description of Soil: RED SAND

Job No.: 95042.10
Date of Testing: JAN. 6. 1998 .
Tested By.: JWM

.

Sample Reading Sample Ibformation Date Head Time rime Tct bms Total Flow K(QLYAX Awagee
Number Number Lengt. cm Aea. cm2 Tested IL cm Stat End L sa 0. ml Cmse x

SAND #5 1 10.0 81.07 115/98 99.70 540 180 4.12E-04

SURFACE 2 10.0 81.07 11i5 98 99.70 540 170 a89E-04

.- 3 10.0 81.07 1/6198 99.70 540 165 3.73E-04

Average 3.93E-04

c:"q'eds%95042%1Ocanhd5.4s
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GRAIN .SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

0.1 0.01 r O 0. 001

|TestlT. *t3" l X GRAVEL I % SAND I % SILT I Z C-LAY I
0. 5 0 ° 98.0 ' 2.0 -

LL Pi D85 D60 | D50 D 3 0  D 5. DPl | Cc Cu1 1 0.349 0.244 0.218 0.175 0.144 0.112 1.13 2.2

__MATERIAL DESCRIPTION . USCS AASHTO

* REDDISH ERN SAND. TR SILT SP A-3

Project No.: 0016-02-05 Remarks:

Project: LEA COUNTY LANDFILL SAMPLE: IA

| Location: LEA COUNTY. ILLINOIS

UNWASHED

BORING: 500S OW

Date: 7-21-98

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. Figure No. -
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 5

Date: 7-21-98
Project No.: 0016-02-05
Project: LEA COUNTY LANDFILL

__________________-- -- -- -- -- -- -- -- ---------- ---- --- _____-

Sample Data

Location of Sample: LEA COUNTY, ILLINOIS
Sample Description: REDDISH BRN SAND, TR SILT
USCS Class: SP Liquid limit:
AASHTO Class: A-3 Plasticity index:

Notes

Remarks: SAMPLE: 1A UNWASHED
BORING: 500S OW

Fig. No.:

Mechanical Analysis Data

Initial
Dry sample and tare= 323.20
Tare = 0.00
Dry sample weight = 323.20
Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer

0.375 inches 0.00 100.0
4 0.10 100.0

-- 10 0.30 99.9
# 20 6.80 97.9
# 40 7.20 97.8
# 60 121.50 62.4
* 100 272.50 15.7
# 200 316.80 2.0

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
I + 3 in.= 0.0 % GRAVEL= 0.0 SAND = 98.0
% FINES = 2.0

D85=
D30=
Cc =

0.35 D60=
0.1754 D15=
1.1285 Cu =

0.244 D50= 0.218
0.14421 D10= 0.11194
2.1752



GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm - -v

IWestl% *F3'T1 % GRAVEL I X SAND I Z SILT 1 % CLAY I
6 0-0 0.2 95.7 4.1

il ________. 1

||LL |PI D85 D60 | D50 |D.30 DlS | Dlo cc | Cu|
0.308 0.220 0.200 0.163 0.132 0.117 1.03 1.9I_ _ _ __I IT II. 1 1 .9

MATERIAL DESCRIPTION USCS 1 AASHTO

* REDDISH ERN SAND. TR SILT SP f A-3

Project No.: 0016-02-05 Remarks:

Project: LEA COUNTY LANDFILL SAMPLE- 2A
| Location: LEA COUNTY. ILLINOIS

UNWASHED

BORING: 500S 210W

Date: 7-21-98

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. Figure No. _



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 6
…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-__ _ _ _ _ _ _ _ ___-_ _ _ _ _ _ _ _

Date: 7-21-98
Project No.: 0016-02-05
Project: LEA COUNTY LANDFILL

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- - - - - - - - - - - - - - ------------ _- -- _ _ _ _ _ _ _ _.-

Sample Data

Location of Sample: LEA COUNTY, ILLINOIS
Sample Description: REDDISH BRN SAND, TR SILT
USCS Class: SP Liquid limit:
AASHTO Class: A-3 Plasticity index:
----------------------------~---------------~-------------r ------ ~---------------

Notes

Remarks: SAMPLE: 2A UNWASHED
BORING: 500S 210W

Fig. No.:

Mechanical Analysis Data

Initial
Dry sample and tare= 312.90
Tare = 0.00
Dry sample weight = 312.90
Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer

0.375 inches 0.00 100.0
4 0.50 99.8

- 10 0.70 99.8
# 20 1.30 99.6
# 40 7.50 97.6
# 60 88.20 71.8
# 100 241.30 22.9
X 200 300.10 4.1

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
I + 3 in.-= 0.0 I GRAVEL = 0.2 w SAND = 95.7
% FINES = 4.1

D85= 0.31 D60= 0.220 D50= 0.200
D30= 0.1633 D15= 0.13213 D10= 0.11722
Cc = 1.0328 Cu = 1.8793



GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm 0.001 I

lTes tl% +3" 1 % GRAVEL I X SAND I % SILT I % CLAY I
7 0.0° 0.0 92.0 I 8.0

||LL PI | D85 | D60 D50 D30 Pl D5 DIDl Ccc Cu

I0.284 I0.2 9 0.190 0.155 0.120 0.0986 1.16 2.1

MATERIAL DESCRIPTION USCS | AASHTO

| REDDISH ERN SAND, TR SILT SP-SM f A-3

Project No.: 0016-02-05 Remorks:

Project: LEA COUNTY LANDFILL SAMPLE: 3A

* Locotion: LEA COUNTY, ILLINOIS

UNWASHED

BORING: 500S 700W

Dote: 7-21-98

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. F;igure No. _



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 7
_ _------__________-__-___-__________-_______________

Date: 7-21-98
Project No.: 0016-02-05
Project: LEA COUNTY LANDFILL

Sample Data

Location of Sample: LEA COUNTY, ILLINOIS
Sample Description: REDDISH BERN SAND, TR SILT
USCS Class: SP-SM Liquid limit:
AASHTO Class: A-3 Plasticity index:

Notes

Remarks: SAMPLE: 3A UNWASHED
BORING: 500S 700W

Fig. No. --

Mechanical Analysis Data

Initial
Dry sample and tare= 298.20
Tare = 0.00
Dry sample weight = 298.20
Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer

# 4 0.00 100.0
10 0.50 99.8
20 0.90 99.7

* 40 4.70 98.4
# 60 69.20 76.8
# 100 216.40 27.4
* 200 274.30 8.0

…__ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Fractional Components

…_______________-__________-_______________-_____-_____________________________
Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in.:= 0.0 % GRAVEL 0.0 I SAND = 92.0
% FINES = 8.0

D85= 0.28 D60= 0.209 D50= 0.190
D30= 0.1545 D15= 0.11995 DlO= 0.09863
Cc = 1.1574 Cu = 2.1208



GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
_. .

r-r- -

lTestl% +3"1 1 GRAVEL I Z SAND I % SILT | % CLAY |
o 8 ar 0o1i 93.8 1 6.1

Pi LL D 0I |60 D50 1 D3 0  .D15 D10 cc C1

| | 0.313 0.219 0.198 10.162 0.110 0 . 0 8 80 1.3 6  2.5

MATERIAL DESCRIPTION USCS AASHTO
* REDDISH ERN SAND. TR SILT SP-SM A-3

Project No.: 0016-02-05 Remarks:
Project: LEA COUNTY LANDFILL SAMPLE: 4A
* Location: LEA COUNTY. ILLINOIS

UNWASHED

BORING: 500S 1200W
Dote: 7-21-98

GRAIN SIZE DISTRIBUTION TEST REPORT

WEAVER BOOS CONSULTANTS, INC. Figure No. _



URAN bIWS SJ.5-rKX1U-V1UN *TSWX DAXA *rest NO.: 1

Date: 7-21-98
Project No.: 0016-02-05
Project: LEA COUNTY LANDFILL

…___________-__----__-----------_____.
Sample Data

Location of Sample: LEA COUNTY, ILLINOIS
Sample Description: REDDISH BEN SAND, TR SILT
USCS Class: SP-SM Liquid limit:
AASHTO Class: A-3 Plasticity index:
---------------------~-~--------------~--------------~---- ---------------------

Notes

Remarks: SAMPLE: 4A UNWASHED
BORING: 500S 1200W

Fig. No.:

-- Mechanical Analysis Data

Initial
Dry sample and tare= 319.40
Tare = 0.00
Dry sample weight = 319.40
Tare for cumulative weight retained= 0-

Sieve Cumul. Wt. Percent
retained finer

0.375 inches 0.00 100.0
4 0.40 99.9
10 0.70 99.8

# 20 1.70 99.5
# 40 7.60 97.6
# 60 85.40 73.3
# 100 248.40 22.2
# 200 300.00 6.1

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines-based on #200 sieve
* + 3 in.. = 0.0 a GRAVEL = 0.1 t SAND = 93.8
% FINES = 6.1

D85= 0.31 D60= 0.219 D50= 0.198
D30= 0.1620 D15= 0.10952 D1O= 0.08800
Cc = 1.3630 Cu = 2.4860



WEAVER BOOS AND GORDON, INC.
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERS
200 S. chIgan Ave, Chago, IL 60604. (32 22-103

9144 N. GrurWh Bw. ni c, GraifCth, IN 46319. (219) 923-9

Constant Head Permeability Test (ASTM D 2434)

Project Lea County Landfill

Location of Project Lea County, Ilinols

Description of Soil: Reddish Bm Sand, TR Slt

Classification: USCS: SP AASHTO: A3

Remarks: Sample: 1 Washed

Boring: 600S OW

Job No.: 0016-02-O5

Date of Testing: 7-17-98

Tested By.: JwM

Reaed sampbe watm DS% Hed Thu Mom Total Totd Fbkw K-(OtAi M.." I

Number Number L an Arm2 TOr ted k an Burt End ts C. A . K

1 7.0 2027 7117M 8 119.00 300 690 6.62-03

2 7.0 20.27 7117198 119.00 - 840 1S70 5.42E-03

3 7.0 20.27 71798 119.00- 360 5 4.E-03

- 4 7.0 20.70 71178 1`19.00 . 420 650 4.40!-03 _______

Average - 5.3___ _____ L2E..03

- _ -_ _

i I
L



z .
TEST DATA:
Specimen He ight
Specimen Diamete
Dry Unit Weight
Moisture Before
Moisture After I

PERMEAB I L I TY TEST REPORT
SAMPLE DATA:

(cm): 7.29 Sample Identification: BORING: 111
Pr (cm): 6.07 DEPTH: 80.0'
(pcf): 114.7 Visual Description: RED SILTY CLAY. TR
Test (%): 15.9 SAND
*est (M): 23.7 Remarks:

7
Run Number: 1 S

Cell Pressure (psi): 36.0

Test Pressure(psi): 27.0

Back Pressure(psi): 16.0

Diff. Head (psi): 11.0

Flow Rate (cc/sec):1.6 . io--s

Perm. (cm/sec): 3.78 . lo--9

2 A
Maximum Dry Density (pcf):
Optimum Moisture Content (%):

Percent Compaction:
Permeameter type: FLEXIBLE WALL
Sample type: CORE

TIME - t (sec)
5000000 250000 750000 1000000
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4 x 10-9

2 x tO-9

1 X 10-9

0 30 60 90
HYDRAULIC GRADIENT - dH/L (cm/cm)

120

'... >.

Project: LEA COUNTY LANDFILL Project No.: 95042.10

Location: HOBBS. NEW MEXICO File No.: 95042.10 1
Date: 12-16-97 Lab No.: 2

Tested by: JWM
PERMEABILITY TEST REPORT Checked by: WSG

VEAVER BOOS CONSULTANTS, I NC. Test: CH - Constant head



PERMEABILITY TEST DATA
. ======= ==========- ===S.==--- =-t--=-= ==--=== --- --------- -=- -.= =,=== ======

? R 'ect Name:
V , No.:
i ject Location:
Project No.:
Sample Identification:

Lab No.:
Description:

Sample Type:
Max. Dry Dens.:
Method (D1557/D698):
Opt. Water Content:
Date:
Remarks:

Permeameter Type:
Tested by:
Checked by:
Test type:

PROJECT DATA

LEA COUNTY LANDFILL
95042.10
HOBBS, NEW MEXICO
95042.10
BORING: 11i
DEPTH: 80.0'
2
RED SILTY CLAY, TR
SAND
CORE

12-16-97

FLEXIBLE WALL
JWM .
WSG
CH - Constant head

PERMEABILITY TEST SPECIMEN DATA

Before test: After test:

--ameter:
Top:
Middle:
Bottom:
Average:

Length:

Average:

1
in

2.389 in
in

2.39 in

1
2.870 in
2.8S7 in

2
in
in
in

6.07 cm

2
in

7.29 cm

1
in

2.510 in
in

2.51 in

I
in 2.898 in

2.90 in

2
in
in
in

6.38 cm

2
in

7.36 cm

3 3
in

Moisture, Density and
Specific Gravity:
Wet Wt. & Tare:
Dry Wt. & Tare:
Tare Wt.:
Moisture Content:
Dry Unit Weight:
Porosity:
Saturation:

Sample Parameters:
2.70
448.90
387.40

0.00
15.9 V

114.7 pcf
0.3194
91.3 %

479.40
387.40

0.00
23.7 t

102.9 pcf
0.3894
100.5 t

==IAB====S== CNS====ULTANTSI=N=.DATASE=T======== == = = = = =

V 1 WEAVER BOOS CONSULTAN~TS, INC. DATA SET 8
(; ._. .=s========= == = = = = = = = = = = z, = = = S = s= = g = = gs



-- - - - - - - - - - - - - - - - - - - - - - - - - - - T

CONSTANT EYEAD PERMHABILITY TEST CONDITIONS DATA

Cell No.: 2 Panel No.: Positions:

Run Number: 1 2

Cell Pressure:
Saturation Pressure:
Inflow Corr. Factor:
Outflow Corr. Factor:
Test Temperature:

36.0 psi
35.0 psi
1.00
1.00
27.0 OC

0.0 psi
0.0 psi

1.00
1.00
0.0 0C

PERMEABILITY TEST READINGS DATA

CASE
D X
S R

DATE TIME ELAPSED
(24 hr) T-:ME-sec

GAUGE
PRESSURE-psi
IN OUT

BURET
READING-cc
IN OUT

FLOW
VOLUME-cc
AVERAGE

S X 12/23/97
12/23/97
12/23/97
12/24/597
12/24/97
12/24/97
12/26/97
12/26/97
12/27/97
12/29/97
12/31/97

13 :03 :00
14:02:00
17:03:00
7:48:00

12:10:00
13:30:00
8:39:00

13:37:00
13:08:00
6:16:00
8:03:00

0
3,540

14,400
67,500
83,220
88, 020

243,360
261,240
345,900
493, 980
673,200

27.0
27.0
27.0
27.0
27.0
27.0
27.0
27.0
27.0
27.0
27.0

17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0

7.80
8.30
9.20

11.80
12.20
12.30
15.80
15.90
16.60
18.00
19.20

77.50
77.00
76.30
74.60
74.20
74.10
71.80
71.70
71.00
69.80
68.80

0.00
0.50
1.30
3.45
3.85
3.95
6.85
6.95
7.65
8.95

10.05

Test Pressure = 27.0 psi Differential Head =
Gradient = 1.056E 02 Flow rate = 1.359E-05
Permeability, K27.0 0 = 4.449E-09 cm/sec, K200

11.0 psi, 770.1 cm H20
cc/sec R squared = 0.88804
= 3.783E-09 cm/sec

P7 2 WEAVER BOOS CONSULTANTS, INC. DATA SET 8



C>.- TEST DATA:
Specimen Height
Specimen Diamete
Dry Unit Weight
Moisture Before
Moisture After T

PERMEAB I L I TY TEST REPORT
SAMPLE DATA:

(cm): 6.79 Sample Identification: BORING: 111
r (cm): 6.20 DEPTH: 140.0
(pcf): 118.0 Visual Description: RED SILTY CLAY. TR
Test (2): 11.0 SAND
lest (%M: 17.0 Remarks:

Run Number: 1 a
Cell Pressure (psi): 38.0
Test Pressure~psi): 27.0
Bock Pressure(psi): 1.9
Diff. Head (psi): 11.1
Flow Rote (cc/sec): I." 10--S
Perm. (cm/sec): 3.52 x 10-4

2 A
Maximum Dry Density (pcf):
Optimum Moisture Content (%):

Percent Compaction:
Permeameter type: FLEXIBLE WALL
Sample type: CORE

TIME - t (sec)
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HYDRAULIC GRADIENT - dH/L (cm/cm)

120

t - , -
k;-

Project: LEA COUNTY LANDFILL Project No.: 95042.10

Location: HOBBS. NEW MEXICO File No.: 95042.10

Date: 12-16-97 Lob No.: 3

I Tested by: .JWU
PERMEABILITY TEST REPORT Ceed by: WS

Checked by: WSG

EAVER BOOS CONSULTANTS, I NC. Test: CH - Constant head



Pe RMEABCITY T3EST DATA

PROJ3ECT D)AM

P-t ect Name:
A a No.:

Project Location:
Project No.:
Sample Identification:

Lab No.:
Description:

Sample Type:
Max. Dry Dens.:
Method (DI557/D698):
Opt. Water Content:
Date:
Remarks: -

Permeameter Type:
Tested by:
Checked by:
Test type:

LEA COUNTY LANDFILL
95042.10
HOBBS, NEW MEXICO
95042.10
BORING: 111
DEPTH: 140.0'
3
RED SILTY CLAY, TR
SAND
CORE

12-16-97

FLEXIBLE WALL
JWM
WSG
CH - Constant head

________________________________________________T___T__ST__SP___CI__E________A
P3RM3ABILITm TEST. S.PCIMEN DA7A

Before test: After test:

Liameter:
Too:
Middle:
Bottom:
Average:

Length:

Average:

1
in

2.440 in
in

2.44 in

1
2.675 in
2.68 in

2
in
in
in

6.20 cm

2
in

6.79 cm

1
in

2.463 in
in

2.46 in

i
in 2.690 in

2.69 in

2
in
in
in

6.26 cm

2
in

6.83 cm

3 3
in

Moisture, Density and
Specific Gravity:
Wet Wt. & Tare:
Dry Wt. & Tare:
Tare Wt.:
Moisture Content:
Dry Unit Weight:
Porosity:
Saturation:

Sample Parameters:
2.70
430.00
387.30

0.00
11.0 I
118.0 pcf
.0.3002

69.4 It

453.20
387.30

0.00
17.0 I

115.1 pcf
0.3170
99.0 %

Pa v 1 WEAVER BOOS CONSULTANTS, INC. DATA SET 9
=. J==================t============= … --=====



- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CONSTANT HEBAD PERm:ExiLnTI TBST CON3 mONS DATA

,Oss, Cell No.: 2

Run Number:

Panel No.: Positions:

21

Cell Pressure:
Saturation Pressure:
Inflow Corr. Factor:
Outflow Corr. Factor:
Test Temperature:

38.0 psi
35.0 psi
1.00
1.00
27.0 °C

0.0 psi
0.0 psi

1.00
1.00
0.0 'C

PERMEABILITY TEST READINGS DATA

CASE
D X
S R

DATE TIME ELAPSED
(24 hr) TIME-sec

GAUGE
PRESSURE-psi
IN OUT

BURET
READING-cc
IN OUT

FLOW
VOLUME-cc
AVERAGE

S X 12/23/97
12/23/97
12/24/97
12/24/97
12/24/97
12/26/97
12/26/97
12/27/97
12/29/97
12/31/97

14:03:00
17:04:00
7:49:00

12:11:00
13:31:00
8:40:00

13:38:00
13:09:00
6:17:00
8:04:00

0 27.0
10,860 27.0
63,960 27.0
79,680 27.0
84,480 27.0

239,820 27.0
257,700 .27.0
342,360 .'."{27.0
490,440 27.0
669,660 27.0

17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0

5.70
6.10
7.00
7.40
7.50
9.60

10.00
11.00
13.00
15.20

83.10
83.00
82.20
81.80
81.70
79.60
79.20
78.00
75.60
73.00

0.00
0.25
1.10
1.50
1.60
3.70
4.10
5.20
7.40
9.80

Test Pressure = 27.0 psi Differential Read = 11.1 psi, 782.3 cm H20
Gradient = 1.151E 02 Flow rate = 1.439E-05 cc/sec R squared = 0.99888
Permeability, K27.01 4.143E-09 cm/sec, K20° = 3.523E-09 cm/sec

2 WEAVER BOOS CONSULTA TS, INC. DATA SET 9



TEST DATA:
Specimen Height
Specimen Diomete
Dry Unit Weight
Moisture Before
Moisture After 1

PERMEAB I L I TY TEST REPORT
SAMPLE DATA:

(cm): 7.43 Sample Identification: BORING: 111
ir (cm): 5.99 DEPTH: 485.0'
(pcf): 108.6 Visual Description: RED SILTY CLAY. TR
Test (2): 14.6 SAND
rest (X): 24.7 Remarks:

Run Number: 1 *
Cell Pressure (psi): 39.0
Test Pressure(psi): 27.0
Bock Pressure(psi): 15.9
biff. Head (psi): 11.1
Flow Rote (cc/sec):s.34 x 10--5
Perm. (cm/sec): 2.73 x10-9

maximum Dry Density (pcf):
Optimum moisture Content (2):

Percent Compactiont
Permeameter type: FLEXIBLE WALL
Sample type: CORE

TIME - t (sec)
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Project: LEA COUNTY LANDFILL Project No.: 95042.10

Location: HOBBS. NEW MEXICO File No.: 95042.10

Date: 12-16-97 Lob No.: 4,

Tested by : JWM
PERMEABILITY TEST REPORT Chced by: WSG

Checked by: WSG
VEAVER BOOS CONSULTANTS., I NC . Test: CH - Constant heod



mm 's=s sa = - m - U - a- - - -

PERMEABLITY TEST DAlT
as x= === = = == = = == = =R==0= ==== ====== == = === = ====.=

PROJECT DATa

Ore~-. ect Name:
'r No.:

i'-,ject Location:
Project No.:
Sample Identification:

Lab No.:
Description:

Sample Type:
Max. Dry Dens.:
Method (D1557/D698):
Opt. Water Content:
Date:
Remarks:

Permeameter Type:
Tested by:
Checked by:
Test type:

LEA COUNTY LANDFILL
95042.10
HOBBS, NEW MEXICO
95042.10
BORING: 111
DEPTM: 485.0'
4
RED SILTY CLAY, TR
SAND
CORE

-12-16-97

FLEXIBLE WALL
JWM
WSG
CE - Constant head

PERMEABILIm TEST SPECIMEN DATA

Before test: After test:

Diameter:
Top:
Middle:
Bottom:
Average:

Length:

Average:

1
in

2.360 in
in

2.36 in

1
2.925 in
2.93 in

2
in
in
in

5.99 cm

2
in

7.43 cm

in
2.430 in

in
2.43 in

2
in
in
in

6.17 cm

2
in

7.42 cm

3 i
in 2.922 in

2.92 in

3
in

Moisture, Density and
Specific Gravity:
Wet Wt. & Tare:
Dry Wt. & Tare:
Tare Wt.:
Moisture Content:
Dry Unit Weight:
Porosity:
Saturation:

Sample Parameters:
2.75
418.00
364.70

0.00
14.6 t

108.6 pcf
0.3675
69.2 ;

454.80
364.70

0.00
24.7 %

102.5 pcf
0.4028
100.7 V

T 1 WEAVER BOOS CONSULTANTS, INC. DATA SET 10
J===== = s ==--e= = c==== = =s==s ==C--== :==-===== = = - = e = = === = = e



CONSTANT HEU PERMEAEILi TEST CONDITZONS DMA

Call No.: 4 Panel No.: Positions:

Run Number: 2

Cell Pressure:
Saturation Pressure:
Inflow Corr. Factor:
Outflow Corr. Factor:
Test Temperature:

39.0 psi
3S.0 psi
1.00
1.00
27.0 DC

0.0 psi
0.0 psi

1.00
1.00
0.0 °C

PERMMABILITY TEST RZADINGS DATA

CASE
D X
S R

DATE TIME ELAPSED
(24 hr) TIME-sec

GAUGE
PRESSURE-psi
IN OUT

BURET
READING-cc
IN OUT

FLOW
VOLUMEcc
AVERAGE

S X 12/23/97
12/23/97
12/23/97

- 12/24/97
12/24/97
12/24/97
12/26/97
12/26/97
12/27/97
12/29/97
12/31/97

13:04:00
14:03:00
17:04:00
7:49:00

12:11:00
13:31:00
8:41:00

13:39:00
13:09:00
6:18:00
B:04:00

0
3,540
14,400
67,500
83,220
88,020

243,420
261,300
345,900
494,040
673,200

27.0
27.0
27.0
27.0
27.. 0
27.0
27.0
'27.0
27.0
27.0
27.0

17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0

7.70
7.90
8.60

10.00
10.30
10.40
12.00
12.20
13.00
13.80
14.70

84.40
84.2 Q
83.90
83.00
82.70
82.60
80.80
S80.60
79.70
78.90
77.80

0.00
0.20
0.70
1.85
2.15
2.25
3.95
4.15
5.00
5.80
6.80

Test Pressure = 27.0 psi Differential Head , 11.1 psi, 782.7 cm H20
Gradient = 1.054E 02 Flow rate - 9.538E-06 cc/sec R squared = 0.93547
Permeability, 127.0 , 3.208E-09 cm/sec, R20° = 2.728E-09 cm/sec

…A=== = == =2=W= = B=O=O=S==O= = L=T=T=N=.=A=S=s= =

2A 2 WEAVER BOOS CONSULTANTS, INC. DATA SET 10
=5 *====================zs=======-=============5=2=========…= = =2=2=2=22==



WEAVER BOOS CONSULTANTS, INC.
ENMRONMEAL ANDGEOWECHMCALUBGNEERS
?0210 & U~d~Ach Okgo ILW - (314 t'-3aC-> 'M ' GnfftLskC. UnijC4d. IN 48319 -%. 212

Constantflead Permeability Test (ASMULD2434)

Project -EA COUNTY LANDFILL
Location of Project HOBBS. NM
Description of Soi:
Boring No.: jiM

-
Job No.: 95042.10
Date of Testing: LAN. 28. 1998

: Tested By.: JMM

SpW bAdwv SackI Dala .d fThte 'me 'raTWIne Totalows Kappa Av"32
Nimbe Numbe th cm N cAm 2 _ Tesd b an. Stt w L Om o. O a K

39 1 7.0 2z.7' tAi8 4- - 30 285 .4&03

2 7.0 20.27 r8AW US = = 4- 410 2" 3 _ _

a .12D80~ n:43 295 2i1O3 ___

- ' = - - a - ---

=== _ ==- -- -' a -

-- -- - - - - a

- - . - _ __=

- - -- - - a.a_

- - - - a - a
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WEAVER BOOSZONSULTANTS, JNC.
ENVUONMENMALAND-GEOTECHNICALENg!FAEERS

._200& WOhMADS0*A L. a04- 12)A
4 N. It lrMBMI. UnI*C IN 48319* (21gZ-=

Constant+feadi~ermeability Test 4ASV&D 2434)

Proiect LEACAQUNTY LANDFiLL
-. 0- -- - -

Location of-Project HOBBS. NM
Description of S .-
Boring NoB111l

Job No.. 95042.10
Date of Tesing: JAN 28. 1998
Tested By. JWM

Samp Re&v smpl.wcm S Of Had Tme l TV W T e TW FlOaWe *b
Uznbo MtZx LwC U Aryes **. T~tt -0. Sn _l tC

39 1 7.0 20.27 t M. . . -60 410 1.t e43
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3 7.L 2027 ' M2 _ 1t 325 12B_ _
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WEAVER BOOS CONS ULTANTSL INC.
EHVIRONMENTEALANflGEOTE-CHNWCALENGRI4EERS
=V~O S. Kd~igalA.e., Ch5cagoL 60604 - (312) 92Z-O3O(7~ 44 N. GffM SW4. Un1C% Gffg f 48319 - *S(1992G=09

Constant Head Permeability Test (ASTM D 2434)

Project LEA COUNTY LANDFILL
Location-of Project I-OBBS, NM
Description of Soff:...
Boring No.: ail I

Job No..: 95042.10
Date of Testing: JAN. 28, 1998
Tested By.: JWM

&=a'pl Readin Samp&ftbffMuio DaI Head- Mew Tw& u T Lmw rcbw Fkow r(0LQM AVmWage

Number *Number 1m2. Aeva.a2 Tesmd k..= Svrt E tso Cu d wim

35 I1 7.0 20.27 MM2~8 2i= Ma 745 2.StE--

- 2 7.0 20.2 1J28M& au.j - 480 ________

3- 7.0 20.27 WMS~ VIA. M0 435 2.0S.03.

- - - -_ 22ZE-

abeftW4210Kfl-85jd&



WEAVER BOOS CONSULTANTS, INC
ENVIRONMENTALAND GEOTECHNICALENGINEERS

,.M& LW oMOAT Chbago, L S60G4* (31 920.
'`N. C* h6d. UAGrni GiihUi N 481 (2%923

Constant Head Permeability Test (ASTM D 2434)

Project LEA COUNTY LANRFl
Location of Project HOBBS. NUA
Description of Sag:
Boring No.: WS05

Job No.: 95042.1Q
Date of Tesing: JAN 28. 1998
Tested By,.: JW18M

c_*qecfA9SuO0&l3&d3&



WEAVER BOOS CONSULTANTS, INC.
ENVIRONMENALANDLGEOTECHNICAL.EWU4EERS
200S. MchigAWe. Chkcago L 60604. (312) Z24

4 . GM SW, UMM Gt0 I-48319- t * p

constant Head Permeability Test (ASTM D 2434)

Project LEA CQUUTY LANDFILL
Location of Project: _KOBBS. NUl
Description of Soil_
Boring No.: RI

Job No.: 95042.10
Date of Testing: JANL 2& 1998
Tested-By.: JW

SMamPe A0dng. 6a =p kdon .M lad. T im e M. TaLme TOW Flow k M0L)LX Aeae
Number Numb Lenw~t~c Aa.= 2n Tested h.= c m t End' t s 0. ml __ __ K

: .t 7.0 122 8 .1215 .0 . .9 ._ ..

2 TZ 2D27 - 1I2B=W 12L9 = G 3:- I .6SE.M .

ZS 7.0 20.27-- 11M2/I98 = "1CM '-345' '4SE-03 ' _ ___

- -A -A_-v g- - =

eCqe4s50MI1054-,dr,
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Terra Dlynamics Incorporated SOIL BORING LOG
occticn: Project No.: Date Drilled: B3ring Nc.iGrid Nc_

ANDREWS CO. LANDFILL SITE 52-152 11t5/92 B-2 7-C

Log By: Drilling. Metnod & Bit Sizes: Survey Data:
A. WO-AR MUD ROTARY8A W~EGAR A AIR ROTARY Northing: 7650.85990

Dnllin% Company. Sample Method(s): 2- SS Ecsting: 12296.2097
SCARBOROUGH DRILLNG. INC. -Ground Surface Elev. (ISL):

_ LAMESA. TEXAS 2 1/86 CS
Driller Total Dept?: 3

LANE SCARBOROUGH 2t5 3GL

Remarks: MUD ROTARY BOREHOLE DRILLED ON 1/11/93 NEXT TO ORIGINAL
BOREHOLE._ LOG IS COMPOSiTE OF BOTH BOREHOLES.

Unified Soil Clzssificction/Oescription |Depth ,h | t. Strc~igrophic
(Color. Texture. Structure. Grain Size) J (e Log It. Interval

Sttv CAY Lr eontnutd frorn previous page. MR
(an;

,, ,- - -

less plastic. more friabi blow 52; Len moist to try.

-45

-50

-55

-60

-65

-70

KR

_ ,, _, ,-

KR
a

La

A

KR

(=a)

6

I
MR

{csW)

CRLL=
oVJ

TO 7X

-;,,, _

,/Z1/-2a

I 5,

I"
V s.ril £

I FiE 1AME. _-LOG7C.DWC I



Terra Dynamics Incorporated SOIL BORING LOC-
Location. Project No. Date Drilled: joring No.:IGrid No-.

ANDRWS CO. LANDFILL S1TE 92-152 11/19/92 T 8-2 7-C
LsBOrillin4q Method & Sit Sizes: Survey Data:

A. WEEGAR 38*ZTD MUD ROTARY
_ __. 5'-TD AIR RO.-ARY Northing: 7650.8990

Drillin% CoanyI Sample laethod(s3: 2 SS Easting: 12296.2097
CAROROUGH MRILLING. INC. I apeMto~) 5Ground Surf ace Elev. (MSL)-

LAMESA. EXAS 2 1/8' CS.794

Driller L Total Depth:
LANE SCA_ _ _215 S9L

-Remcrks MUD ROTARY BOREHOLE DRILLED ON 1/11/93 NEXT TO ORIGINAL
BOREHOLE. LOG IS COMPOSITE OF BOTH BOREHOLES.

;C5ssti'ric~tiuorn/De-scption e Grophc 0|ItvRecovrdUnified Soil Ft. 1cto/esrpio e GahcStratigraphic
(Color. Texture, Structure. Grcin Size) (et) LogSteld _______

Log -F ntra
Silty CLAY (CL): eonthued "rom previous page. I Nlt

NX A ~ 1

* I - -

-- a/ --;~

ooi ^111°A-
97' -*og' s2ltw ~ e stant: rnoVJ~ Cdlc red. !:rownias yellow

en¢OCCS eecsan mineuW OflS @1 001* sIOW nic loneert
la-nimated Wa0.5 os occre:ed C rs ruc: re0 dndnritic
pq:tern tnreuqlnout - possib.. argafsc rcrr.n :n~t v. noarc:
ary. pale ySeloW tidugong ore£ ry isolalsO siI~y praruplg
thtarughou I.

-40

I
.8i

*1.'

106' - 119* 51tv ~st so m e as ooove: Dal vellnw shty mdustons ale now
vo,.ec w occasstonal .qt-.vals ol ( a.10 th.ck: cruri.-y due to

ncreased silt ni matrix: ory.

-11

-I i

,.,

0>a
.2.3

19' - IA7
- VUZO6e

;120A 1 li I I

Le

% £
Szz COMUMNTS NEXT PAGE I

fPt tAU A-LOO7C.D I .I



Survey Datc:
Northing: 765O.S990
Easting: 12296.2097

Ground Surface Elev. (MSL):

LANE SCARBOROUGH
I

Total Depth:
215' BGL

3,479.43

Remarks: MUD ROTARY BOREHOLE DRILLED ON 1/11/93 NEXT TO ORIGINAL
BOREHOLE. LOG IS COMPOSITE OF BOTH BOREHOLES.

Unified Soil Classification/Description
(Cclor, Texture, Structure. Grcin Size)

IW9'- 140 5rL V (UL' white. Cor*tnetc eqmentcd jot
DrOni d orco 1lCKnS v.ncrc. a@ninctcd arc cre -

ICeCCrXyi ng0fteus~et e yeorcinc~ acecn
In -cn tt~naI C iesn-~ted

5;ttv L*!I{) hlttrcbdded Cel tone redisn orown;
Orno VI Cntt rements tthrfumaruc nate: cry

n X ecorponpe UeenteC IoS treucnut -
i t 2ulcr boun1cs but C net disuPt
el rCcJ; r?

145' - 184 j A. fCL cdcslsone. readsh browi with earent
whome Wued V I ta crc ecoystonc: "ard;P scnt

rnoisturc: Slnimy Ma~ry

604 K I ai



3C §8 AIR ROTARY

iWNO. INC. ISample Method(s): 2 SS

Totat Depth:
OROUGH 215 as.
1Y BORrHOLE DRILLED ON 1/11/93 NEXT TO ORIGINAL

LOG IS COMPOSiTE OF SCt,'. BORSHOLES.

Unified Soil Clossificction/Description IDei
(Color. Texture. Structure. Grain Size) j(fe

Q A continued from revi'os page. L

Survey Data:
Northing: 7650.8930
Easting: 12296.2097

Grcund Surface Elev. (MSL):

3,479.43

W$ - 1S2 -19ASat P (pAi4 sCndston. v. . vo- Sf ong;
cTra. Zacnc.f& - pink cid d. minu Iog.;
w9 to mica TI1J eV had cy
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Terra Dynamics Incorporated SOIL BORING LOG
Location: Project No.: Dce Drilled: No. Grid No.:

ANDREWS CO. LANDFILL SITE 92-152 [ 11/19/92 E- 2  7-C

Log By: Drlling Methoa & Sit Sizes:
A. WEEGAR 08-D ARUD ROTARY Survey Ddto:

Northing: 7650.P990
DiDinL1CompGn, IC Scmple Method(s): 2' SS LEsting: 12296.2097

3CAR80ROUGH DRILLING, INC.2 /'c
LAMESA. TEXAS I2/6CS Ground Surface Elev. (MSL):

Driller: Total Depth: 3.479.43
LANE SCARBOROUGH - 215' BGL

RemcrKs: MUD ROTARY BOREHOLE DRILLED ON 1/1V/93 NEXT TO OR!GINAL
BOREHOLE. LOG IS COMPOSITE OF BOTH BOREHOLES.

(Coor Tetue Stutu_ Grai Sie _. (fe_ _ .olk i Stairp
Unified Soil Classification/Deseription Depth1 Graphic Ft Strrtigrcphic

(Color, TextureS Structura. Groin Size) aLopled "Inte
- _ntervcl -

200 -2rf L"v V!. dark rmnroon Silty elaymne.
wth *ccastonmal ight grecnish ray mottling end
pink dendrific motting; brittle; ary.

-210-

7

oRL.L OUT
1021S

aJrnNcs

. f

Cradactional War Change to tw5ky red below
.21W.

TOTAL OETh4-2t5- _- 1 _

3'~

4 j
LE A: A-L C.W I- _____
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Terra Dyynamics Incorporxted | SOIL BORING LdO
Locatio Project No.: Date Drilled: Boring No. ..CdNo

ANDREWS CO. LANDFILL SITE 92-152 01/13/93 3-43 7-D

Log : GRDrilling Method & Sit Sizes: Survey Dato:
AIR ROTARY Northing: 7197.7520

Drilling Compan Sample method(s):
SCAR930fRLGH DRILLING. INC. SPLIT SPOON; CORE BARREL Ecstmg: 12084.9454

LAM-ESA. TEXAS Ground Surface Elev. (MSL):

Driller Total Depth: 3.471.23
.100,

Remarks:

o ... r.

Unified Soil Classificotion/Description
(Color. Texture. Structure. Grain Size)

0r-0. .. TP browvq silty sandt organic onateicl:
ma.stFL

Ms'6-to CA* lcm$ yeIIOwisI piflh Calclium% CamoOO1e
cemnented silt and vfg sond; gravgl froW.;
mod. had;. dry.

- hard sttealc below 7.5.

I I ~ ecovered
|Depth| IGrohic | Ft.

,(et1 Log
L ~ - tSarnlet

f mo 2r.

.10-

L

[

,20q

r

r-25  a

r 3 '

.
IStrotigropnie

Interval

1S-2~ AL:-Wt. ).low.~ ..ftite: Cale.,rn CO'tonate
Cemented sand aid grovel: sand is fg @ucrtz
and feldspar angulr IA Subrounded: gravel is
dork. pikvi and opaoue quOrtZite and feldslpar:
angular to subroundeC mnod, soft; dt)L

23'-26' = M piks ton; Vfg to eg quartZ
feldsofsonsuromuncea to toiund$e dart.

pint and apacle Quartz and felcspar grovel~
subrounded to raunclar loose: dry.

26'-31' iVW CLAY fe"! raroarr silty clorstene: blloclky
fracture; nan Plastic dry.

TmISAS

V1-61- SUMt eLU 11 2e ! duskey re Clayr.onew th
dondritse notttg of yadow. tn Ong gras Si.

8Coay. 0le0ty *re ture. mod. dense: cry.

I

r L E lN & L A- L o0 0 7 0 .O W %O £ o -I- I



Terra Dpynamics Incorporated
Project No.:

92-152

Drilling Method & Sit Sizes:
AIR ROTARY

Sample Method(s):
SPU- SPOON: COPF SARREL

Survey Data:

Northing: 7197.7520
Ecsting: 12084.9454

Ground Surface 31ev. (MSL):
I 3.471.23Total Depth:

10O'

Unified Soil Clossification/Description
(Color. Texture, Structure. Grain Size)

-

- reduced ple Color Welow 57z possible vertical
frc_ ure with block mhieraliZatin along traC-urg
plane at 5T crumbly to 61..

S£tv C!AY n rusty rec sity larstone with
erecnis r inclusions Increasing in tontem;

=oward4 CcSe. blocky racture dry.

Very 31tv CL0A tI' rus y red v. silty cloyston.
wit. su5tlc large motthing of yelbo-
greenism Cray ayer nd dclusions of
cteium ecrionate rich materici tfrorn 71-
76) traee dark incusiof.s: blocity tracture:
dry.



Terra JVynamics Incorporated SOIL BORING LO('
ANDREWS CO. LANDFILL SiTE 92-152 01/18/93

Log A. G Drilling Method & Sit Sizes: Survey Data:
.AIR ROTARY Northting. 7197.7520

Drilling C oo ORLNGINC. Sample Method(s): Eastirug 12084.9454
LAMESA. TEXAS SPUT SPOON: CORE BARREL Ground Surface 3ev (USL)

Driller: Total Depth: 1000 3,471.23

Remarks:

Reeveredi
Unified -Soil Classification/Description Dept Graphic Ft. Stratigaphic

(Color. Texture. Structure. Groin Size) (fat ) Log F: Interval
. 0

I

- pas3be1 priary slticeside Se.

-95,_90-

_gc

- I/

to
to

10
- pmssible prwary sfickwnsidd I5.

fL AL (QV: urpte with maaron mo:tng:
M. soapy. cuiy: dr t

I

TOTAL OEPTH a 1to'
__A4 00 1. -=-i

405

[12

LQ I
F1 - jE A-tOCJ I



SOIL BORING LOG
Date Drilled: Boring No. Gr|r No.
11/19 - ¶1/20/S2 B-3 1 7-E

Sample Method(s): 2'SS & 3 C8

Survey Datc:
Northing: 6744.4660
Easting: 11873.6823

Ground Surface £1ev, (MSL):

3,465.56Driller
JOHN/LANE SCARBOROUGH I

Total Depth:
100' EG-

_

. Remarks: MUD ROTARY BOREHOLE DRILLED ON 1/9/93 NEXT TO ORIGINAL
BOREHOLL LOG IS COMPOSITE OF BOTh JOREHOLES.

. .

Unfied Soil Clcssification/Description
- - (Color, Texture Structure. Grcin-Size)

Che LLSu pvjkish Wnite wbonhte "oenteo dlt & Sand
v. nof acwK~t¶ grans wre vi; - g whuteu. pinkd opaque
64,1AC JOW 'f~im

S - 16.S Sn.; c ANO CPA.$i tA.4- .4`1 * ;n- - n:
wniote. pnK o oacoue yas. anitic: :.f t'rouowsout

is 4 cr ate 2vawIrou pOU- 403; gx
. Itr. 1

32.- - ep-y. IL4 0 rttleC * c-trowm. Zwc: hnn. V. lens.
vfppe-y. oCseI contoc:. tram driler.



Terrac Dynamics Incorpora1ted SOIL BORING LOG .
Dcte Drilled: S3pring No. Grid No..
11/19 - 11/20/92 1 3-3 1 7-E |

Locction:
ANDREWS CO. LANDFILL SITE

P2oject No.:
S 2-152

3it Sizes:
Log 3y

A. WVVEGAR
Drilling Method &c Sit Sizes:
D'-rt l Ui ROTARY
0'-TD AIR ROTARY

D CARlin CRmpany. Semple Method(s): 2-SS & 3 C0
LA MESA. TEXAS. __ _ _ _ _ _ _ _ _ _ _ _ _

DriUer. Total Depth:
JOHNLANE SCARBOROUGH ICOQ GL

Survey Data:
Northing: 6744.4650
Eastin_ 11873.6823

Ground Surface Elev. (MSL):
3.465.56

Remarks: MUD ROTARY BOREHOLE DRILLED IN 1/9/93 NEXT TO ORIC*IAL
BOREHOLE. LOG IS COMPOSITE OF 30tH BOREHO -S.

Unified Soil Classification/Descrip:ion
(Color, Texture. Structure, Grain Sze)

*0' - aw Silty CLAY eiLJ reddish brown; cdystang w/ silt ocrth9g
rne .amneJoni cidritie p.. Cnman; sii: patings and
inleljsis cer light grae block croneted lea IJq.mnt
among prtis sir 0XVSy drt Dow be ca-G:et War

SW - 5i5. Clayev Silt !Li. yray and reCd sitsta.n with yellow
ystr ¶OtlOVISu WS ITvCe e rogs. within siti one:

sit-size ed :ek = thr ut-to be rt mgnda crumbi
.ineased cely cane t t d : dr)L

^74t St eA %tC (= dusky fad end mo tk wt/ .sa redoa%* nt=,ee: idi brw iltato!145
el j~t~~ezt~g ^tB~e s5frboge tthrounoui

eumie mod. h lighter celors comm aong
C mdrit pttU wth detene: dr)L

S~lt Cye.){C dusky reC end metlbd w/ wek ned
m Co xte, tt ssea ags.~ thmre gneut

erumblY med horj lotqof ee er crmmean aloleardcriCblopettS dth etpter4; Ie~hte day elstoe tlied tubes
below U. hart mad. dense C?) eoos-"edaO tbelw 15.

FrL SML: A--LGtLWa I I



SOIL BORING LOG
Date Drilled:
11/19 - tld

id No.:
7-E

Sample Methad(s): 2tSS & 3 C8

Survey Oata:
Northing: 6744.4660
Easting: 11873.6823

Grounc Surface Elev. (MSL):
3.465.56

INC. I
.5-

Driller
JOHN/LANE SCARBOROUGH

Total Depth:
100' 6BL

Remarks: MUD ROTARY BOREHOI- DRILLED ON 1/9/93 NEXT TO ORIGINAL
BOREHOLE. LOG IS COmIPOSITE OF BOTH 80REHOLES.

.

Unified- Soil Clcssification/Description
(Color. Texture. Structure, Grain Size)

_ _

Vt ?AVY ftjr *e fl us COW.

IZ- - 0445 C LA (Q'r1' dk. fdC03h groy dayS:otbe. 1trt V censr *ty.

TOTAL ODPTh AT 1CO'
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Terra Dynamics Incorporated SOIL BORING &-
D__ ___ ___ ___ ___ ___ ___ _ |WELL COMPLETION LO(

Location: ~~~~Project. Na.: IDatDrle:BinNo
ANOLRctn CO. LANDFILL SITE 922-152 11/20 - 1 1/ 2 2/ 92 |Boril39J-:|Grid No.:

Log By: Drilling Method & Bit Sizes: Survey Data:
A. W=-GAR AIR ROTARY Northing: 583a.2525

DrillinQ Cornlony D Sample Method(s): 2' SS | asting: 11451.1737
CA'R'80 O'UH )RILLING. INC. Ground Su-face Elev. (MSL):

LAMESA -XAS CONnNUOUS: 21 C3 3.444.17

Driller Total Depth: Top of P'VC Casing Elev.:
270' 3 3.446.21

Reak:CORE FROM 0O-230'
Remarks: DESCRIBED ON 11,/27/92: GEOPHYSICAL LOG HOLE DRILLED ON

1/23/93 20' FROM 7-G CORE HOILE - LOG CUTTiINGS FROM 230'-270 ______________

- Unified Soil Classificotion/Desciption Lithic Depth / Well
.(Color. Texture. Structure. Grain Size) Log (feet) / Design

_ . 5 _. -5

Ir Did. Locking
2.70o Expanin Plug

_4 _(l_ w44x') soe0- / Surfac podl
O--. t So reddish brown sandy sat vWg .1 / O -._

mica frogs, root materiaL crumbly: * 2 aoteStf~
t.9-3.- eCt let * pinkish whitt C Ownitd *._, Sod

33t cnid son; % hord chalkyt %9 s- grainis of _tX he.
pink. bltck & opaque (granitic) materia: same
quartzite gravol; dry, R _/ X_

5-_y31 CA dd- erowu & owl ro n same as - 5
cOeve tC bsel contact 8?Ikr. J

BASE or oGALL - IRuSSIC TOP 3 5,Dd.oe
J-t2.: 2 a~ SIL (Us laminated Piat siltstone end weak red B or c2h a-5 t ea

raoystane: 4k. sr. Fregs sh thrgout: cruar.bly __J

*2.-14 SIttv NA ICL weaok red clayentne: with silttonc along
arings ona as b'causions. moc. aense sL crumblyJ

hard, S. sliaaeft.
14- - tity CelA *C_1 mottled reddieh brow and white

aa:tc cotorted and oendritic sitstone as as-15
potngs ninclusions: hcra: eensc ery. 1// _

3&7r - S1.3J S0st e-t weak red and pale re: mottied
siltstone trace v's mica frags. carbonized
leaf frtes: horc mad. crumoly blocky. sopy dry.



SOIL BORING &
WELL COMPLETION LOG

Date Drilled: 13oring No.4Gid No.:
11/20 - 11/22/92 e8-4 1 7-G

Survey Data:
Northing: 5838.2625
EasUng: 11451.1737

Ground Surface Elev. (9SL):
3.444.1 7

Top of PVC Casing Elev.:
33.446.21

-

Unified Soil Clcssificction/Deseription
(Color. Texture, Structure. Grain Size)

VtIv e sAV fCI , Some description as
pre~ious pcos.

dic rgaisl gray (pufaic) 5glaw 46 w/denidritic
pattern and inclusions of brau'nisn yeullow.

SIX8-77 Clayey r~r f4UL lih gray fltstone; Icmiated
ec~~ crasx-tcmiintk! w/ weak red WSg
ftica fros.: trid. daflw. hardt colcoidal fractuft
to tilackcy and St. fmislec dr)t

Sandy below 6. VfS san4 along Cr0ss-lamn'ated
ocrtk'gs: VtG - fg mica frogs. camc. plan,
renainus end frngp



SOIL BORING &
WELL COMPLETION LOG

Dote Drilled: 13cring No.: rid Na.:
11/20 - 11/22/92 3-4 r 7-C

Survey Dotc:
Northing: 5838.2625
Coasting: 11451.1737

Ground Surface Elev. (MSL):
3.44.4.17

Top of PVC Casing Elev.:
3.446.21

GEOPHYSICAL
HOLE - LOG

-

- Unified Soil ClossificotiOn/Description
(Color. Texture. Structure. Grain Size)

.

Qe- T. I'Vtur I. same as i'owCIJs Ppag.

77.-9ga S;I*. CLA'Y fCLI raddaisi brown: Ma.d. KWCVt 3;lty
laminatiorm ./vlg mniVQ frap. Si fiSSISe
31. crumbly. saiay. dry.

gi8-1 or Cla,~e SILT (ML' r~ddi.. brown arnd groyE'
-brown siltstoneg demnritic and mathod coloration

Vattwn idq mica and dkc. min. firaps. thrroughoaut
bar' crumblyc dr~r color change to* Vight gray
below 1101.

11CSV-171' Vt 2±.L~A!.Ic dik. reddish q sita1tome we~i
yayrn...~~or& calorea lung ~fll

SOIP ry.



SOIL BORING &
WELL COMPLETION LOG

5tv eLA fL' - sw'm. a:s Devicus pago
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Terra Dynarmics Incorporated SOILrBORING &=:I IWELL COMPLETION LOGkm
Locotiov AN Project No.: Dote Orilfed: Boring No.:jGrid No.:

ANDREWS CO. LANDFIL! SIT£ 92-152 11/20 - 11/22/92 | 3-4 7-G

Log -y. - Drilling Method & Bit Sizes: Survey Data:
A. WGAR_ AIR ROTARY Northing: !838.2625

Drillin% Cam arc Sample MethaA(s): 2' SS Ecsting: 11451.1737
CARSOMRUGH DRING. Ground Surfce Elev. MSL):

LAMESA. TEXAS CNNUS:234 CS Gon ufc .- 41
Driller. Totcl Depth: Top of:PVC Casing Elev

270' 5GI
3.44..21Remarks: CORE FROM 0'-230'DESCRlBrD ON 111/27/92: GEOPHYSICAL LCG HOLE DRILLED ON

1/23/93 20' FROM 7-G CORE HOLEr - '.OG CU. aINGS FROM 230'270 ________1_______

Unified Soil Claisificotion/Description i Uthic DOept | Well
(Color, Texture. Structure. Grain Size) Log (fet) /n Design

tlty MLAY 'enLI saeu as
prewious page.

171.-175i sflNv fn *' l' '-mottled and dendritic
light arw brown. gryE>sh brown and
weal red: cru!nbly. secoy: dry.

,a F_ -

7- 0

-r04 65

,da)

1.7

- I s

aU a

Km

L
9a

rr. -rr49

175-1S7 civ SnT fu'l reddis brown nith
tube, mottling and laminations of
light gray cencoidea fracture to
crumntolymon hard; mnod doen;
31. sacpY. dry.

-5* 010. Oven
Borehole

-2 PVC Ccsuig

-sentanite Seal
^' Pels

Flter Sand
('6-40)

-2' Scr. 40
PVC WON
Scren.
.010 Sloas

-183.5

-1Z5

ST:-2015 S vD vev gSLT (ULU graoding trom
lk reddish brown to iigt gray below

5S1: aarte blociky tracturc cross-
laiminated vfg sand fogs. throughouit
moist.

FILE NME A-LOC7G.OWG



Terra Dynamics Incorporated SOIL BORING &
WELL COMPLETION LOG

Location: Project No.: Date Drilled: ;ar ng No.:IGrid No.:
ANDREWS CO. LANDFILL SiTIE 92-~152 111/20 - I11/2/92 6 84 1 7-0

Log Sy: Drilling Method & 6it Sizes: Survey DOatc:
A. WEGAR AIR RO'TARY Northing: 5835.2625

Drilling Compcny Sample Method(s): 2' SS - EGstind 114S1.L737~CARSORO'GP DRILWNG. INC. COoundSNrOUS:ElevV"MSCS
LAMESA. TEXAS COiNOS % B3.44.1 7

Driller . Totcl Depth: Top of Casing Eev:
270' G 3TC n 6.21

Remarks: CORE FROM 0'-2.30'DESCRIBED ON 11/27/92: GEOPHYSICAL LOG HOLE DRIL'ED ON
1/23/93 20' FROM 7-G CORE HOLE - LOG CUTTINGS FROM 230'-270_

Unified Soil Classificetion/Description ithic Itpphj / Well
(Color, Texture. Structure, Grcin Size) Log (feet) __ _ Design

.tfY ne= vv T #U'W same as previous page.

203.5'-206' Clen atI'mL rod ulltstene: mo. herd:
fcresum oly. laminoted; vf ieea and dk. min. 2 _ _ _

206'-215' Savdy SrIt ( A light gray sDU':one: WarC
b lofracture; Cross lerninated: dfg snd; - t S

r _ch. 40
PVC Wenl
Screan.
.010 SMots

Ilcyt aedd rcue I 15 3 215

215--23Z-' S-7tv, L4 YC' 1r red cloystone r"ad. rd:
erurnmy bly Ck to concoi frectuc-;
of. socoy. cr. r

ar Change to dsky b IC a- m _ Pug

3 mSwe ftS /m cs

)



TerraL D~yramics Incorpora~tedL II SOL BORING &
WELL COMPLETION LOG

,

Location: Project No.: Date Drilled: 13oring No.:tcrid No.:
ANDREWS CO. LANDFILL SITE 92-152 11/20 - 11/22/921 B-4 7-G

'.og 3y Drilling Method & Bit Sizes. Survey Data:
A WEEGAR AIR ROTARY Northing: 5838.2625

Drilingn .m Sgample Methadts): e-ting: 11451.1737i5A3KHDRILLING. INC. Sml eto~) 2' SS Ground Surface E1ev. (USL):
LAMESA. TEXAS CONTINUOUS: 2W CB 3,.17

Driller. Total Depth: Tp444s17
I270' 3G TOP of PVC Cosing E1ev.:

Remarks: CORE FROM 0'-230'34.2
DESCRIBED ON 11/27/92: GEOPHYSICAL LOG HOLE DRILuED ON

1/2-3/93 20 !-ROM 7-G CORE HOLE - LOG CUTTINGS -ROM 230-270- ______________

Unified Soil Clossification/Description Lithic DepthI r' I Well
(Color. Texture, Structure. Grain Size) Log 1(feet)a | Design

__ _ __ _ __ _ __ _ __ _ _ __ _ __ _ __ _ __ _ __ - - _ s.-eled ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CAf t-!maroon claytone: i1. SOCoyt cumibIy:

Heavy mottled -/ grewnish gra% Pu"~.,
musta~rd yellow.

-245-

250-Z6. SatyLI-y rJ-) maroon sity cf aystone v/ neavy
mottiling of greenish~ gray. pur1e and mustard yellow.
brntti. and crumblyt dry.

- le=ss it below 255: .exr-

-esc-

265'-270 ''a r'.mooctoytne /motn of greenish

TCA VTl-270! -0 741

1- I r UWE A-LCO7CX.OW
1 S _ _ I _ _ __-._ _



Terra Dynamics Incorporated SOIL BORING LOG
Location: ANDREWS CO. NDl SIE ec No.: Dte Drilled: |oring No:Grid No.:ANRW O ANFL 2-152 j 12/18/92 IB-23 17-i
Log By: Drilling Method &e Bit Sizes: Survey Dctc:

AIR ROTARY Northing: 4932.0522

LAMEA. EAS .Ecsting: 1.028.4705Drillin% Comnpany. DILIG.C Semple Method(s):Estn:10.75
C AEAR.RO0 DRILUS 2INC.3 C Ground Surface Elev. (.SL):

Drillec- Totcl Depth: . 3.429.13
JOHN SCARSOROUGH 101

Remarks:

-ecovere

I

Unified Soil ClAssificotion/Description D
(Color. Texture. Structure. Grain Size) _

C - 2 - TOM brown silty oid; srgvenic maist.

2 - 23T CAIX' Pr~1 kk. Cold. Cath. Cemented sat with Sand and grovo:
groeual Increase hi grovel eontaet with depth: softt ;

23V - 25S CALIC4C gra)4s white grove! frogs. throughout herd; dq |

25V- 3 5;1ty TARO v SAn 1CVk pink end ton: vig os Son anCd sity
oane with ne. pink. Wloek ond oeCque quorfite grovel. sBoid

ed growel is "roundee to wel rounoed: loose: try

37' 54- v (LI{ dk. brownish red; mod. herd at. sco . bloeky L
C~g;o r bo soel tromn eutthesL

ep0t
eet)
0-

5 -

10-

'5-

20-

25-

30-

35-

Graphic
Log

Ft. Fet

Sa~ple
_ .

Strctigrephic
Intervals

M:L MT;

LoG. aiflh

saA[LALC
- S ___

. .2

I FiE IWC A-0C7.OWCI I .. I -*-I-IiU kWE7 A-=7i.0=O I



Terra Dyr cmics Incorporated fOIL BORING LO

Aocati C: Project No.: Oate Drilled: 1BoingN
ANDREWS___CO.__ LANDFILL______T_ 92-152 12/13/92 1 8-23 7id

Log By: Drilling Method & Sit Sizes: Survey Data:
A WEEGAR AIR ROTARY Northing: 4932.0522

Drilling Company. Sample Method(s): EaCtin: 1 1C28.4705
SCAR3OROUGH DRILUN. INC.G-ound Surface Eiev. (mSL):

LAESA. TXAS 2SS3.429.13
Drille r:TtlDph

JOHN SCARBOROUGH Total Depth::

Remarks:

Unified Soil Clessification/Description D- I1 Recove d I(feet l..o Ft. Strotigrephic(Color. Texture. Structure. Grain Size) Dfept) LGapc IFtra

: , ,

-45V
1a

-Z0O -

S4* - 5S S Sennv Onvv qi' fUI light geenish gray .C y sitstrn, wit sand _
trougnut; sanc is vrg at micc cnd alotite Cies thougnfut _
mnl low-gkgle eos-beCdig thir interbeds of cloy and _
rounded cloy nodulex hncrasd clay content towcrd bese: mod
hard chalky, blocky freeture cdry _

SLY V eivo SL (uSt ; N ro0s-bedded ight greemish ry and e rerd -:;;
clayey sitstone gr9ding Into dusky reo clOyey sitstone; tace
smiall rnicC frogs.; mod. ncrd blocky fracture: dry. r

1 - 71t2 Stv 5AN0 (Sul soeckded appearance with white. likv and _
op"Et; vtf sand groins in greenish gray yelow and white sfty
mI co l.c cerb. cemented sity sendstone amral bio-ite and _
med mice fakes throughout low angle cross-bedding w/gray
and ausky red sity clay rip-Lp dcns and layers throlghout: -:55
mo;d hcrd dustyr blocky fracture: dry.

70-

.,,, f ,

44

*I1
I I _

Vo

la

I. .. . . ...

71.2 - lot' Sily CLAY tCL interbedded dusky red clays-one and clOyey
s Stone; mica froag. within sals:one ntefid increasing Caoy
content toward base: greenish gray ihibee tubes and incsions
tlroughut mod. here SI. *oopy boCky freetire with
crurnbly zels:t dry.

75 -i .

VI-
la

FILE NAMK A-1O7l.OwG I I



- -

Dynamics Incorporated SOIL BORING LOG

-WS CO. LANDFILL SITE Proje-1 No.: Dce Drilled: D 6oring

Drilling Method & sit Sizes: survey Dote:
> WEEGAR AIR ROTARY Northing: 4932.0522

Soamiple Mehod(s): Ecsting: 11028.4705
)G' DRILLING. INC. 2(SS 3. C; Ground Surface Elev. (MSL):
:SA. TXAS2'S. C 3491

Total Depth: : .291
SCARSOROUGH p 101'

Unified' Scii Classification/Description Depthl Grophic I ecvee Stratigcraphic
(Color. Texture. Structure. Grain Size) .(feet)' Log Ft. Intervonl

5 CY £f* r som ex above.

a



Terra Dynamics Incorporated

Location: ASProject No.:
AD2EWS CO. LANDr-iLL SITE 92-152

Log BRU Drilling Method & Bit Sizes:
R.MieGOWEN AIR ROTARY

Drilling Companv Sample iwMethod(s):
SCARBOROUGH DRILLING. INC. SPUT SPOON; CORE 3ARREL

LAMESA. TEXAS

Driller Totcl Depth:

Remarks:

Unified Soil Clossification/Description |Depti
(Color. Texture, Structure. Grain Size) (feet)

O-Q~iTiS e dc. crowf. s3t and scnc. with
organic mateil la* L cry.e

0.1-6.0 It. ttn-ecilctie cementec sand and 5it.
vfg-is cucru sond. saot. dry

6.O-29' cilv SANOl f9u1 redci-tcn. senC and sit.
Vtg qucr tuclpor sand: lease rY.

cfote- h.cemening scc ered

r 15 -

-20-

- cert fregs-pebbiesizee sccttered
23T-2W

25-

r -

2e-At Ctle, cadcatic and micriti3
cemented sand One sat concretion

rings h micrit. sondstone
litaciasts in miantic matrix.
sancstene aittccst5 bev siaico
candretians. IL gray to ton. hare,
dr)L

-35-

36'-42.5-. 9AN.d e7CAW' Ls It red
brofit. 9 uartz sane. auart_
penbles rouned to subrounded to
angular. zatt. dry_

E40-

ViL NAMlE. A-LOCSU.W0 |

3OIL BORING LO
Drilled:
01/23/93

I Soring No-.ridNL
3-49 J-B

Survey Data:
_ Northing: 8315.3752

Easting: 12054.&457
- Ground Surface Eev. (MSL):

3.481 .91

_ . -_

Graphic
Log

Recovered
Ft.

.~a"oled

Stratigraphic
Interval

no "'

LoG s~5ThN

_I



.. - dr

Terra Dynamics Incorporated
-

Locction: Project No.:
92-152

Drilling Method & Sit; Sizes:
AIR ROTARY

Sample Methodts):
SPUT SPOON: CORE BARREL

Survey Data:

Northing: 8315.3752

Ecsting: 12054.4457
Ground Surface Elev. (MSL):

3,481.91Total Depth:
100'

Unified Soil Classificction/Description
(Color. Texture. Structure. Groin Size)

SADe'~ CRA~r'! (SWl¶ games, above

-

42.5-1OO Ct Y ~ l- red with yellow mottling: 4tryr
elA Wi.

- purpli. red anid yellow mottling. 43-S1.

- brita.. dry.

- increase hi purple coloring
brit:c dry.

- oange r*d cclo with red. yellow. greenish-
whit Vr purple mottlhng.
apoenrs to lOve mixed clay elasts.

- orange red. rted. yeNow. purple mottled
without :cStS; brit:b try.



Terra Dynramics IncorporatedI SOIL BORING LOU
Location. Project No.: Ias Drilled: Bsoring No.: rid No-

ANDREWS CO. LANDFILL SITE 92-152 01/23/93 I -49 1

Log 9r. Drilling Method & Bit Sizes: Survey Da=:
R. 1'GOWEN AIR ROTARY

Drilling Compan 31.3752
SCARBOROUGH DRILUNG. INC. Sample Method(s): Nrhn 3535

LAMESA. TEXAS SPLIT SPOON; CORE BARREL Easting: 12054.4457
Driller Total Depth: ground Surface Elev. (MSQ):
Driller T 100' 3.481.91

Remarks:

I ~II=covred
Unified Sail Classification/Description Deepthf Graphic FL Strott

(Color, Textuire. Structure. Grain Size) j~ o~ o t NOsv
__________________________________g 'n'rod ____

- %wticwiy oriente fre, at ap;rox. Se-a5.

L,L
I

r
L

L
L.

1.5

-0, &

FM~ ? .6

?5-

WII

A ?

- heli r-tu< oreted 60 Ira fr ..tiaIC at 4 V='OL 9S.
'CTAL OEPTH - tOO

(r-

'1-

fL-

L2 I
71LE MAUL A-I83.owc In



.

Terra Dynamics Incorporated
Location: Project No.:

ANDREWS CO. LANDLL SITE 92-132

Log y A. Drilling Method & Sit Sizes:
A. VE-ECAR/R. SleGOWEN AIR ROTARY

Drilling Comocny: ISample Method(s):
SCARBOROUGH DRiLWNG. INC. CORE BARREL: SPUT SPOON

LAMESA. TEXAS
Driller Total Depth:

10t'

Rtemarks:.

Unified Soil Clcssification/Description
(Color. Texture. Structure. Grain Size)

O0.--S TO° Sr.P sandy SDL oreanic materie: brown. r
05V-t6 CAL!fc whNte to It ton calit cemented

s1Ic and sat. vfg qtL saen: with lithocasts
of sneastone hi eeite metrir soft drilling.

SOIL BORING LOG
Date Drilled: Soring Na.46,r. No.:

01/13/93 D B-37t 8-C
Survey Data:

Northing: 7862.1723
Easting: 11843.1039

Ground Surface Elev. (MSL):
3,4;7.37

Iecovered
Depth Graphic F Stratigrophic
(feet) Log Ft.J Intervals

_, I o-- Ii

r:

___ -- , 0

F25~

-10-
35 e

0 a

OCALLALA
I MA=.

KlL

t6-26 e L ray to tan. miaritie ane ealeitia
cemented sand; sit to occaesinal grvel
sandstone lithoe!csts with salice Concretians
Ground thenm; ithoclests Cemented with
probcbui g11rnitC quartM end fdesper sand and
peOWles: siica ships (coneoiaal).

26-28 SAn -LI CRAVE ISWV- tltvr pea gravel with
whotsh snnc end sWt graded: erWafr to
rounded.

SAND find GRAVrt I 5W- river sea gravel with
reeaesn eIen one silt; Vraded: ansuler to
-oundecL

3J-gi- _nu sia r rdt mlay oith Sand si.c C21CitC
besons. we moisW

I" AMu A- _i

I



Terra Dynamics Incorporated
Project No.:

92-152

Drilling Method & Sit Sizes:
AIR ROTARY

Sample Method(s):
CORE BARREL: SPUT SPOON

Survey Data

Northing: 7862.1723

Easting: 11843.1039

Ground Surface Elev. (MSLQ:
3.477.37Total Depth: 101'

Unified Soil Classification/Oescription
(Color. Texture. Structure, Grain Size)

- yellow mottling bottom OX. (41.7-42) less
moist.

- graygreen cloy nodules at 45 aproxz. O.1.

CA-r yeflawish pinki mottled green. yellow.
rea and gray cta~c dry. brittle~ almost tolcish.

- red clay with Might y*Eow mottling soft
plastic: moist.

- reddhs1 orcge wit yello. mottling and
Vray/green nfeules of Clay gredually drying out.
ovr dry (1.6' eCov bes a recovery).

- Da1ke- Ctt'@ Clay oitrl FMiC ftokes.



C s .w #

Terra Dynamics Incorporated SOIL BORING LOG
Location: I Project No.: Dote Drilled: Eoring No. 4rid No

ANDREWS CO. LANDFILL SITE 92-152 - 01/13/93 E-37 8-C

Log By: Drilling Method & Sit Sizes: Survey Data
rLig B: A. WEEGAR/R. MeGOWEN AIR ROTARY Nurviy 7at2

Dl CAoR ISample Meethod(s):Norting: 7862:1723

LAMESA. EXAS CORE BARRE: ST SPOONEcsting: 11843.1039
Driller Total Depth: tlrcund Surfcce Elev. (MSQ):

T 101 3.4r7.37

Remarks:

Unified Soil Cicssifiection./Description i0ept ;aiRe:ve Srrtigrehic
(Color. Texture. Structure. Grain Size) !(feet) LOSG c F t |tervcis

(fet Lo F~. E0 te-r-Salsl

£1.-"s S- Tr L2#-L rd ceay hteo.daec wIth
-wn-.*roso m es-ft-aae.

84-9¶t CLAY (tC * e-efei9. with or clay "odula
=cttoro: brittl with c fl a es.

TOTAL D!PTH * t01'

I-

ES-L

.405

.1OI

; - . .- . .

la

la

to

4b

la

I

I FILE MAE. A-LOCC8.DW.G I



Terra Dynamics Incorporated __SOIL BORING LOG
Location: Project No.: ote Drilled: Boring No -nd No.:

ANDREWS CO. LANDFILL SITE 92-152 12 14-15/92 3-18 8-D
Log By: Drilling Method & Bit Sizes: Survey Dato:

A. WEEGAR AIR ROTARY Northin;: 7409.0953

DrillnNGCopNny Sample Method(s): Eost-nq: 11631.7184
CA ABOR A P TXSCRSARLGround Surface Elev. (MSL):9SA3RuL OL Dr&LL~G. INC. CORE BARREL 341

Driller. Total Depth:
LANE SCAR3OROUGH 100'

Remarks:

. RecoverdUnified Soil Clessificotion/Description Depth Graphic Ft. j Stratigraphic
(Color. Texture. Structure. Grain Size) (feet) Log S Ft. Intervals

- O - Sompled
- t OA e brown altv sne orewnle Olaen materWi_ a- ,

I' - *o53' - -CALICm pinkish white and greyish tan calcium coraonete
cofmntedt micocrystins: v. mIor cry.

10.5 - t2.25 AL! pinkish wnits mod. sot; q _.

112.25' - 17 SALcLat pikish white end greyish ton calcium cerboncte _
cremnten taA hatc rCie. dry. OJL T)?

. -l j-LOGs

'- 22 DAL root pink cic. ccrb. eamented grow: wnhite_
rce, and dIk ton grave: subtounced to rounoed. mod.
hard;t dry

20-

22 - 0 ,Gevel SAM,, MOPi p',nLah ton: f1 - eg ut. senwd wON
rouncc suor~ouncee to .a rounded e uo-zte o1rel whte.
ten. pin. and dk. cel.as lease dr. beasd contet with2

mv. 25-

. 30 _ LAS

- 45 Q Ayr 'L' mottled dusky red yellow. purple and lig1t Not

gray acay. mod, hard S. plastic: dense; moist. _.3

- incesed purple coloration below 35'.

V MM& A-LoceO.OW I



Terra Dynamics Incorporated SOIL BORING LOG
Locztian: FAProject No.: Dcte Dril ed: Berng No Grd No

ANDREWS CO. LANDFILL SITE 92-152 12/ 4-15/92 E-18 | 8-0

Los SrA Drilling Method & Sit Sizes: Survey DOta:
A. WEEGAR AIR ROTARY Northing: 7409.0953

SArDIGnN.Sample Liethod(s): aEsting: ' 1631.7184
RLA&ESH. TXRILLSG. INC. C B Ground Surface Elev. (MSL):

DrilMr: Totcl Depth: 00, 3,471.95
LANE SCARBOROUGH

Remarks:

Unified Soil Clcssifieotion/Description Dept Graphic F Ftrtirhik
' ClrTxuc. Structure. Grain Size) . -(fee. .Log | cvld

-40-,, -,,-

toaw onc grar. horc: bacey 0cDre: cr wth ocecsionid_ / }
aes of dense. mois: doy., //

- sited ou: it;S: sea plot bit-6 0 /

- prnArlry dusky red with lig oft trrey, ton end purpbe nottn.

71 -_1 00 o5tv L AVY ICtl- mottled C usky red. fign: gay and purple: trace
mnco thraS.: ncre: st. crumly. blocky krCulre; Cry.



SOIL BORING LOG
Dote Drilled: Boring N.:jGrid No.:

12/14-15/92 1 3-13 I 8-0
Survey Data:

Northing: 7409.0953
Eosting: 11631.7184

Ground Surface Elev. (MS'):
- 3,471.98

Unified Soil Clossificotion/Description
(Color. Texture, Structure. Groin Size)

ty M AY fctj BMe a ebb

- becoming mncrecsinry crumbly beow S2

TOTAL OKETh - I O



-'32
Survey Datc:

Northing: 6955.8008
Easting: 11420.4446

Ground Surface Elev. (MSL):
3.465.58

Unified Soil Classification/Descriptior.
(Color. Texture. Structure. Grain Size)

-

84.91-9134 cILA- (CLI dark maroon caystene with meatuin; of pinkisthpna enC tubes of greenish grXY* herd: al. so y) backy
f."cture dry.

elcvv 2P TS1WLN (VA I- y-ish gray clacy siltatanc
witn ck. maroon clays-o-be Alusions end thin
cyerS btocky en piatey ft:cturq: herd st. mois.

rma Interbacaed grtnhsn grey siltstone
red and pinisf yellow S3tY scnfstone

auorL- with WS mico and biotite
eondstone Is cole. cara. aementcc

ky ftrcture with olatey fracture hi
terialsr Cry;

105'-121.8 SlJtv SAND Msu white. pink and efive snCd with
greenish gray and pinkish tar sity motriz Sand it
Wfg with small to medium 'rico and bitit* fiaker.
hard; blocky fracture. dry. basa Contact.



Terra Dyrnamics Iitcorporated
. 'I

$OIL BORING LOL
Location | Project No.: Oats Drilled: Boring No. Grid No..

ANDREWS CO. LANDFILL SITE I 92-152 12/20/92 | -32 18-E

Log 8y
A. WEEGAR

Drilling Method & Sit
I AIR ROTARY

Sizes:

Drillin anpol Sormple Method(3):
%CAR&MUJGH DRILLING. INC. SPle S):

LAMESA. TEXAS SPLI SPOON: CORE SARR=I.
Oriller Total Depth: 134

.W LANE SCARBOROUG _

Survey Data:
Northing: 695s.800a
Eosting: 11420.4446

Ground Surface Elev. (MSL):
3.465.58

Remarks:

- i. a

- Unified Soil Classification/Description
(Color. Texture. Structure. Grain Size) (IDI

TOTAL OEM~ a 13e 4

epte
eet)

20-

25-

3C-

Graphic
Log

IRecovere

Som jled
-

NM

I

StratigrpiIntauhil

to
All

a

35-

-5C

-55-

14 8:3I I
VILEu N MF. JA = 3!C L wG I -_ _ _



0- Terra Dynamics Irncorporated SOIL BORING LOG
Location: IProject No.: DoIte Drilfled: Beoring No. Grid No.:

ANDREWS CO. LANDFLL LITE | 92-152 12/22/92 1 -3316-F

aog B P Drilling Method & Sit Sizes: Survey Data:
P. GRANT AIR ROTARY Northing: 6502.8105

Drlln amleMeho~s:Eostfing: 11209.2032
Di-CACRAMB j:G D IH G. INC. SaPLie e thodRs): Ground Surface 3lev. (MS..):

LAUESA. TEXAS SPLIT SPOON; CORE SARRCL 3.466.96
Driller . Total Depth:

LANE SCARBOROUGH 100 X

Remarks:

Unified Soil Clessification/Description
(Color. Texture. Structure. Groin Size)

Dept
(feet)

I Recovered
Graphic I :rFt.S

Log I Fjt.lSample-
Stratigrcph'c

Interval

V-X1..3O- L brown: silty Saud: Mai= I
-O P ...

1.-24. CAL gue!Vot sandy *1t; cccamers s ' Nord. WrY.

- (oallclc c0 vels at re white. pik. blacG 4uartifte

- more frovels below 10- loose below 10.

- gavel Ong coatee sang Strata at l8a. lls seasly. Nogt
gn ct ings: sI. mOiSt

- yellow silty Cloy in pottem foot Of 00plICle witt- same small
rounded grovels.

-10-

-15-

-20-

- MSL WT 7oar5
1171 RIox Bit.

- U111. =a PROU
CUlM=s

1RiALSS#C

24'-34' CLAY (en - dark teddisu-brown claystouw: si. glastic:
crmb ense' si. Moist: yellow 11q.ttlinn; whitte
bu u*)ifa~lings present; pi. reactive to NC.

(Ot~ff) 2

t2- Sz 0

t30

34-42 1:3ty Cl-Aw feii- ireddish-brown $1lty clayrtone; green-
a-&ws*mottfiln~ CumWl. opeers sliftily

MAC~lec:not eecte wiN 0 gewist: cry. ml. soa;)r
-35,

Lan

UR 3.3

KR S

I_ 7
HR

ftI.. NAME: A-LOCIF.CWG i



Survey Date:
Northing: 6502.8105
Easting: 11209.2032

Ground Surface Etev. (USL):
3.466.96

Unified Soil Classification/Description
(Color. Texture. Structure. Grain Size)

- grodatiowal to s1ty sand et 47.

ow nsish tan to white: mttlcl tnmouhout I
-Z-tui Z-0 " a h%&b y i htrdblok) foc4 C son toWslt
with oxedeL4 el sutCcilglCCa. Crc ctftg GraiOn
clewr to whit tet ak me flakes: eor a r tV gramc
Cry. beddiC akcres*-b Ing pres won , staan I
Possibcle borig.

e TVL! reddish btrow cloystore with sit
8,rincta ea: w= & white mottlari. idendritiC oattery

cormmom no r atian to MCI; ftarC *cy frcLm; cry.

- little sit below SW.

- increasig silty iturbefs below 66: scattered cloyey
sats (green wnite); dry.

- dereasing s7: "mw 7f.



K)Terrat Dyna~cmics IncorporattedL SOIL BORING LO
Location: Dl PrOject No.: Date 12/ 2Grid

ANDREWS CO. LANDFILL SITE 1 92-152 12/22,/92 B-33 8

Log Eyj Drilling Method & Sit Sizes: Survey Date:
P. GRANT AIR ROTARY Northing: 6502.L105

DTC Eosting: 11209.2032

%Wr9S9R'GN DRILLING. INC. SPle MhodN ) Ground Surface Elev. (MSL):
LAMESA. TEXAS JSPLIT SPOON: CORE SAR~ .a69

Driller:j Totol Depth: ,
LANE SCARBOROUGH t100

Remarks:

Unified Soil Classificction/Description FDepth Graphic F Strat
(Color. Texture. Structure. Grain Size) (fee-.) Log Ft. Inter

Smpled

- less sit towards as8 . ;U5*.

ur-s-a e. Lhfrel, reddish pule: eaontonc moC. here: _
cfumrunl i5se fto & crowni mIttzing: . L

C .. _O/



Terral Dynamics Incorporated SOIL BORING LO.
Location: Project No.: Dots Drilled: Boring No.:Grid 14

ANDREWS CO. LANDFILL WE P 92-152 12/18-49/92 13-22 .N -

Log 3yr
A. WEECAR

Drili-ng Uethod & Sit Sizes:
AIR ROTARY

Drillinq Company. Sample UJsthod(s):

LAMUESA. TEXAD - SPUT SPOON: CORE BARREL
Driller: LAWZO CASTI1 Total Depth:

LANE SCARBOROUGH 100

Survey Date:
Northing: 5598.6670
Easting: *0786.6818

Ground Surface Elev. (MSL):
3.437.08

Remarks:

85.1.-31l Oevy Se'amv SIL T interadded and ars beaded dL r
broawn Sty clay and light grasli red sandy sit h rit
greendsh gray sity clay hI Wick 11 mica rogs. throughout
nard; blacmy fractsare bae -V is saocpy dy.

as t -t0 9;cpit.v lot. MAW I() OL. reddish brown with amndritec grem
gray motttlg, n sjiers and layers rghOut: troee vWg
mica hag ccrbornized plant materiel caocky fracturmi sL
socy~r ML

TOTAL CEPTH - 100t

I

FVU NAME: A-LOCS2FDWO !



Terra Dynactmics Incorporated SOIL BORING LOG
Locastion: Project No.: DOte Drilled: Boring No.1Grid No..

ANDREWS CO. LANDFILL SITE SY2-152 12-9-92 1-3 S-C

Log Ey:
A. WETGAR

Drilling Method & Sit Sizes:
I AIR ROTARY; MUD ROTARY 21.8'-32'

OriIlfin omorISomple Method(s): -
LCARAORMEGS DRIWNO INCTA SPLIT SPOON; CORE BARREL

Driller Totol Depth:
LANE SCARBOROUGH 100I

Survey Dote:
Northing: 8073.4781
Easting: 11389.9571

Ground Surfcee Elev. (MSQ):
3.476.22

Remarks: MUD ROTARY BOREHOLE DRILLED ON 1/8/93 NEXT TO ORIGINAL
BOREHOLE. LOG IS COMPOSITE OF 9OTH BOREHOLES.

UnifieC Soal Clossificotion/Description
(Color, Texture, Structure. Grain Size)

TIP 5It0n brown enov zslt: loose- root matrbl:! maist.er - f'

- 16_ 5 es u Itee and V.. Go- a cum erz. ecnntea slly tsd/aoncy
InZFeUces Sand ndS p^k mm belo :..sq na *

m . .:dy ur. acr.

Increasing Sand etnd oc' g~rawl content below 7.

1S. - 2a5 Ink and 1t e CuoI tr mtinest cSU'
D rV co turc ceri rincs g eapoac-n:n a wu, eole5Cltc rfu tua: trace subrounded

gi a nosura acrc; long
Soar Contact Wrom eer.

2-C - 3x GSqgo SAP tg'LV toe ek raeed W/ fed, Wk. Oivero :l loo: sn onea qfrv %M
6 itouO .tc basci

___ - ____ gry, Md. SLo. Sd. plostic socy

3V - nor CIA,# mar CCI' d al csicstickicsY

rlemWiotiafli. mois:tc ".'Coln t eaoutb4a:o a

FULE wwEr A-=2fC.Owc I



Terra Dynamics Incorporated I SOIL BORING LOG
MEME

Project No.:
92-152

Date Drilled:
12-9-92

No.:
jS-13

Drilling Method & Sit Sizes:
AIR ROTARY;. MUD ROTARY 21.3'-32! I
Sample Method(s):
SPUT SPOON: CORE

Survey Data:
Northing: 8073.4781
LEsting: 11389.9571

Ground Surface Elev. (NWS):
3A,76.22

Driller Total Depth:
LANE SCARBOROUGH 100t

Remarks: YUD ROTARY SOREHOLE DRILLE0 ON 1/8/93 NEXT TO ORIGNAL
BOREHOLE£ LOG IS COMPOSITE OF BOTH BOREHOLES.

Unified Soil Clcssification/Description
(Color. Texture. Structure. Groin Size'

- DfIe from 'r - 50.

- h asec moitue & plcsticity below 51-.

-Us, day bit from Sr - So.

- Use vil. bit w/ increcso shoe sec rotion
beow B.



Terra, Dynamics Inrcorporated | SOIL BORING LOG
I Location:

ANDREWS CO. LANDFILL SITE
Project. No.:

92-152
_ Date Dreiled:

12-9-.
No .Grid No.:

1 9-C

' og By:
A. EGAR

Drilling Method & Sit Sizes:
AIR ROTARY: MUD ROTARY 21.8'-32' I
Sample Method(s):
SPiUT SPOON: COR

Survey Data:
Northing: 8073.4781
Ecstin5: 11389.9571

Ground Surface E9ev. (MSL):
3,476.22Total Depth:

DRILLED
IOSITE OF

Unified Sonl Classification/Description
(Color. Texture. Structure, Grcin Size)

go-100 Z5PX, #IY 1 -?ugDiw-: rwr Da W/ &' ye var mowv
PG;.v lraLtwrg m me or. 0. **:. P-W.= cry

TOTAL DEPTH AT 100'



Dynamics Incorporated SOIL BORING LO(a
Project No.: Date Drilled: No.: Grid No.:

CO. LANDFILL STE 92-152 12/20/92 7 1 9-D

Drilling Method & Sit' Sizes: Survey Data:
NEEGAR AIR ROTARY Northing: 7620.4057

Ecsting: 1117&6477
%WNG. INC. SamPle Method(s): Ground Surface Elev. (mSQ:

E S SPLIT SPOON; CORE BARREL

RSCROUGH Totcl Depth: 3.472.74
CASTILLO 100,

JRTY BOREHOI-V DRILLED ON 1/3/93 NEXT TO OPJGINAL
LOG IS COMPOSTE OF BOTH SOREHOLES.

Recc 

redL

Unified Sail Classification/Descriptien Dept Graphic I'- red� Strotigrophic
(Color. Texture. Structure. Grain Size) (feet) Log .57FL Interval

I-.,' Sampled
gL- brown sity swat arconic material: moist. 0

F,,PM ,qr,4?lZh to; callcljr. cemented *at
Atil, cky dry- 01ML MT

RM W

r
9",Vt -ftite. qtL song with white.11 10ave one pulum .- �w camen atten; rna&

LS

61r- ink ond pinkLo tau,%41 calcium corb. IS
J'a;rd,74 G= Grove

ary-

-15

La

4.0

-20

5.0

taxed gravel content below 22. Zs

OX S NO (Gv& dor,16 white. pink. clear and op*4u* sond and
0 with pirm tan sit mc,.43c smd is suze. to won rd. vfg-eg cucrtz: DRLL OUT
a is Asbr.; lease; - &YL VATHI R= ST OCALLALA

CLAf ((,-I! dusky red to maroon silly cicy with TRA=C
tttk% throughout: mall. donee; cr4mWy it%

s'"I"Picstic a soopy below 311%. moist. �� � 2

1.7

1A

-35 1.8 SS

mottling below 37. 2



.. w .-

Terra Dynamics Incorporated
-

ANDREWS CO. LANDFILL SITE
_ Project No.:
- °92--52

A. WEEGAR
Drilling Method & Sit Sizes:

AIR ROTARY ISample Method(s):
SPUT SPOON: CORE BARREL

Survey Data:
Northing: 7620.4057
Ecsting: 11178.6477

Ground Surface Eiev. (MSL):

3.472.74Drillert L mZARo cwSlu
LANE SCARBOROUGH

Total Deptn:
100'

Remarks: MUD ROTARTY BORE4OLE DRILLED ON 1/3/93 NEXT TO ORIGINAL
SOREHOLE. LOG IS COMPOSITE Or BOTH EOPRZHOLSS.

Unified Soil Cioss;ficotion/Description
(Color. Texture. Structure. Grain Size)

9Pt. CLAY ! 'I. WcMe cs above.

5 ?' T u. V dwsky red scndy istsone -itt yefnish
fray mottling in Upper 1: sUAd is v1g uare uith Met.
mic onc biot. Oakes: natrix materic rac- s wtn
Ha hcrd bWoaicy fracturee sW. anak. dry.



Terra Dynamics Incorporated
Project No.:

92-152 8-27
Oriling Method & Sit Size3:

AIR ROTARY

Sample Method(s):
SPUT SPOON: COR

Survey Data:
Northing: 7620.4057
Easting: 11178.5477

Ground Surface Elev. (MSL):
3.472.74

LuZAO CASL@
LANE SCARBOROUGH I

Tota: Depth: 1CO

1.

Remarks: MUD ROTARTY BOREHOLE 0DRLLED ON 1/3/93 NEXT TO ORIGINAL
BOREHOLE. LOG S. COMPOSITE OF BOTH SBOREOLES.

Unified Soil Clossification/Description
(Color. Texture. Structure. Groin Size)

-

838-VW0 S3tv CLtAY (CO variegated dusky red. yellow. dark gray
ane pple silty daystone with s1tstne layes; trace vW
mki fras. in sitsto. bntalcts; biacky froctur momX
har: dy.



Terra Dynamics Incorrporated SOIL BORING LOG
Location: Project No.: Dcte Driledr Boring No. Grid No.:

ANDREWS CO. LANDFILL SITE 52-152 01/20/93 E-46 S-E

Log By. Drilling Method & Bit Sizes: Survey Data:
A. WEEGAR AIR ROTARY- Northing: 7166.5723

Drilling Company Sample Methoo(~s):Esig 19837SCARSOROUGH DRILLING. INC. SPLIT SPOON; CORE BARREL Esting: 105E8.3576
LAMESA. TEXAS Ground Surface Elev. (MSL):

Driller Total Depth: 3.467.53
101'

Remarks:

Unified Soil Clcssificction/Description
_(Color. Texture. Structure. Grcin Size)

Depth
(feet)

Graphic
Log

RecoverecFt.
Ftl

Stratigrophic
Interval

- .W -
TOD on: dark trow. Uoeey iCnd; I& -r9niC
nan: oarmn. onist. UR

COW),

2S-15Y CAI pinkish white colcium cofnc.t_
cemented sit and vfg SMnc U'2nctingly hard
anCd sft loyems hard layers wre 7 sti t0n_
micrite with set end WS pink sad; trce*
subrounded pink and epaque gravel.: cry

10-

Ct-1C pinkisn white calcium cartancte NR
cerented Oit and Vs sont dzrk bicalc.
o.paque : ne r d _tte __vd ros wroughout

tt-2Q5 C e#v SAMO frS5 pink WVc euert W cnC
D cam feeK Qcne opaque gravel; v. lbesr C.Z

moin. -20- (RB

ML:

Lao

a

22
2~2s

222

2

2 2

*CALLALA
ItLA

20.5-2r CLAt IeL'* maroen; al. soat dense; sL
plastc crumbiy. tra:e Calcium eertancte

NedulefS moist.

-25-

/
*1'

n &v IQ 1 heovay mottCee yello. bluish
gray ene purple: d1. S300r dense; e
ptlsti= cnumtly. moist-dry. _IfM - ' ' ' ' - - -

27/2

-355

t40LM2
37-40Mt CLAY f QA maroen wth Vlests snd Vc:e

mottung of froyism pals* and yen.o- U.
so00y. dense: 51. plastic; erut" to
egnceidal frctufe: moisL

I

"-V WME. A-L=9V_'WG I
-



Terra Dynamics Incorporated J SOIL BORING LOG
Location: Project N cte Drilled: Boring No.i ridNo.:

ANDRW CO LANDnU SE 92-152 01/20/93 8-46 9-E

Log By. Drilling Method & Bit Sizes: Survey Date:
A WE-GAR AIR ROTARY Northing 7166.5723

Drilling 5Co OIpG INC Sample Method(s): asting 1C988.3576
LAMESA. TEXAS SPUIT SPOON: CORE BARREL Gon ufc ~v ML

Ground Surface Elev. (ImsL)
Driller Total Depth: 101' 3.467.53

Remarks:

Unified Soil Classifcction/Description I Depth G rohic Racoveret:irehiIepthl Grxt.ic Ft. i Interval
(Color. Texture. Struc-tur*. Grain Size) (feet Log Ft. Intervalr i____________________________________________ Smotd _____

tw/IZ1'A.
* = I --

4M9g-sr ". "v Tjn "SUE Vrioaetend ten. "noQw.
pink gray anC whe siltstone and senQstxne
with stay laminas and cSX Intemecca aid
cras--cdded: sand is vW white aucrtz Qnd pink
feldspar, vg to c;g mice and biabite aQ. and
flake= increased sand content saelw *7J hard:
biocky fracture calcium ccasneat cementatlan -45-

-50-

I.i

I.-

I.*

I'
-.j
I

118'°in

;. . ,, _ l , .

1. II I I
I 1.1

V-56.Y . tv a AV (I 1 darik rdd~ bran and reddish
pCr1 Sdty al)tfC wi~tO slight purple gray

aearitic mottie~ng reenb gray ClQStS ondi
waff burrows; cJne' ioacky fatureC te
crumnbly drSt gradational N~neg te iigh: dusky
red siitstene at base

MR

65t

_ r- /z//1

-a0 I

_I la

_755;0

[ Fo

- _ . R _~

IAI

ito
I4

f'aI a
ID

6I,,-71 Qg=, p rT fuw light dusky red sitstwit and
Claystane: calcite l fiilcd frectures: herd:
blocky erosture. dryL

71-n11 S;ahtiw Sltv LAV f-1 reddisi brown end
ywowVsn ton Alfgntty silty alayStOne with
geennish ery layers and tubes calcite filied
r431 diagonal fractures common.

I
_ -

FiL NAME A-LMCSL I I
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Terra Dyrtamics Incorporated SOIL BORING LOG
NocAtionP roject No.: Date Drilled: 3cring No.: rid No.:

ANDREWS CO. LANDFILL SITE _ 92-t52 0 /20/95 E-46 9-E

Log By: Drilling Method & Sit Szes: Survey Data:
A. WEEGAR AIR ROTARY

Northi'ng: 71 66.5723
Drilling SCARO UHDIN N. 1Sample Method(s):Nrti:76.53

LAME-SA. TEXAS SPUT SPOON; CORE BARREL .oEsting: 10968.3576
Drxiier: Total Depth: Ground Surface Elev. (MSL:

O1'' 3,467.53

Remarks:

Unified Soil 0cssif-cction/Description Depth| Grphic Fe atvered
(Color. Texture, Structure. Grcin Size) ((feet) Log Ft I SInterva

-n_ - . Srnoed _ -.
t.ui4 6lv CtVeSY f{t E saec e~ovs /J7$//

-85

-9z0

_cc.C

- .. IX

6.4

toTOTAL DE-.i - 1Ot1

-'05

.4 10

.4 15

-42
.

_ .

FL UWE: A-LOCG9EVW I



Terra Dynamics Ircorporated SOIL BORING &
IWELL COMPLETION LOr

Location: Project No.: Dote Drilled: Sating No.: N
ANDREWS CO. LANDFILL SITE 92-152 12/16/92: i/23/93 8-21 9-,i.

LogBy T Survey Data:
M. JOHNSON; A. WEEGAR WM COMPLETED ON: 1/29/93 Northing: 6210.8293

Drillin CAR' Panr Easting: 1054.8903
SCAR429ORJGH DRILLING. INC. Ground Surface Elev. (MSL):

:LAMESA. TEXAS 3.454__55

Drilling Method & Sit Sizes: AIR ROTARY Totj l Depth: Top of RVC Ccsing Elev.:

Sample Method(s): CONTINUOUS FRCM 9' TO 170' USING SPLIT SPOON 3458.25
AND CORE BARREL .

Unified Soil Classification/Description
(Color. Texture. Structure. Grain Size)

Graphic
Log

Depth
(feet)

Ft..r/
Wen

Design

5 .
.

CW- hits: scm. white Silty clay. some whit.
Vebbta.

Nit

SAX Or OCAALAA - AS=C TOP

Ir-is.r Pt LA Q dusky red; here waxy. drr.
same wit~tIsf-gray rmattl"i.

'5.5-23T sbe-.qy ~v Cq LY t-moroo": hardt walty CrA
same gre mottling.

NA

10-I

20
15

Le
3.V

-v r-

I _"Srlace Poe

SWe Surf.cl
zed

-X (dry) Bont n tte/
Type I Partland
Cement grout I

1'

2
1.3

2

2

Si

_ 1 40S PC Schadn
1 40 PVC CaSing

27-25 2 = 4v ~ m5_2 rn pnaJ-rod. weu sareao
soliag dlr n *Oma yea and green mnattlmnZ

MO Vern non-reective. tlrii
11-111
fl I IT

-

. _.. <, _ _7!2r-2zr etAVEY SAVND (IS' white. chalky. NO reactive:
%R sonc 9rcgs: ar3A

ir-so07 Sliaritt S"ty SAND f$M'I- piniisns-red. vtf angular
send grawe MCI perm nurneroisiray rip-up eiasts:
some Yellow, 4green mattijn: dry ¶nhter color witfl
deptht.

1

7

7
Ltf%-

. Y . --JU-

3O-42.S Sre"1, Siltv SAND fSM1 *hite, fine Vgri et 1ightl
rangulr Sand: biotito and mica ACkc: numerous rip-up

t and gry ceay dast. uigntly HO reactre.
permcable.

tO

I
8%

/4 II------- .1. I ; -.I -.I ~I fri"tuMAI A-LOCS1.DW4



Terra Dynamics Incorporated SOIL BORING &
WELL COMPLETION LOG

Loctio ANDREW CO. LANDFIL SITE Project No.: Date Drilled:2. | 6-o.
ANRES O LNDIL22-152 1¶2/16/S2; 1/23/93 1 8211 9GO

Log By. M. JOHNSON: A. WEEGAR WELL COMPLETED ON: 1/29/93

Drilfinc Company:
SCARSOROI1G-H DRILLING, INC.

LAIVESA. TEXAS

SurVey Dcta:
Northing: 6260.8293
Ecsting: 10544.8903

Ground Surface Elev. (MSL):
3.454.55

Top of PVC Casing Elev.:
3.458.25

Drilling Method & 8it Sizes: AIR ROTARY Total Depth:
I . 1 70'

Sample Method(s): CONTINUOUS FROM 9' TO 170' USING SPLIT SPOON
AND CORE _ARREL

Unified Soil Cicssificetion/Description
(Color. Texture. Structure. Groin Size)

STe*tiv Stv t ANf (Cul- ecm. sCO

4.-5v ay5 dusky mtC. ad. had: t*,
rrnerouS Silty Sand IcMinctiens with depUt
(slighly HO reactive); aomee.j'y. ite
matuing.

50S60. 1LA 6 e); dusky retd ,fhoo h ec. weW
Cy. white cnC SrY mettling. ame* W gam~ned
sacne near tWp.

60'-3f A' - CL dusky ret hft : W d
white onc gtey mettln

I

. . . .

-SZ (dry) lentanite/
Type I Porand
Cement CrVu

-4%' C0.. Sane.
40 PVC Ccsng

-a . .-.

I FILE N~rUE A-LocsC1BWC

S - S



f

Terra- Dynamics Inc orp

Location: ANOREWS CO. LANDFILL SITE_

Log S M. JOHNSON; A. WAR J WELL COI

DrillinaC DRILLING. INC. 1
AAE. TEXAS

Dniling Method At Bit Sizes: AIR ROTARY Totel De;

Sample Method(s): CONTINUOUS FROM 9' TO 170 USING
AND CORE BARREL

Unified Soil Classification/Description
(Color. Texture. Structure. Groin Size)

ity M sY iew au above

4-90 Ssa L AV f* s roddosh-brown hore dry brown
Clorg icreasei with depth, some wt sand

aeascsi with depth, somi groy mottling dr)

9W-9!v CAY Q. duskiy rea t hrd: b . some vi
sond. gray mottlig.,

~S-tt, UD ItSM grayis hitt. V to t
4sad. grains w owqulE biotR* and micoe Akes
same yellow. pi and gram celor. battnm I (one)
fo1t moro sevomw. NO permecble; dy v. slightly
HO0 reactive

- Color becomng ton below 105 Itt some
brown/yellow svekling with depth; rip-_p cley
dasts (Whitt).

tC1-11t5 Sfle"Tly Sltv SANO fsup ton/yelow, to sand.
signy anpvlor groins dri numerau bioUt.
and mi. ftis; some gray. brol Streanug
Slity ractive:; tin bfrown yellow
l=mbnaion.

I -(

,orated SOIL BORING &
jWELL COMPLETION LO(

Project No.: jDate Drilled: =Soring NwiltW/Na.
92- 52 112/16/92Z 1/23/93 | 3-21 | 9-&(i)

APLETED ONt 1/29/93 Survey Data:
Northing: 6260.8293
Eosting: 10544.8903

Ground Surface Clev. (MSL):
3.454.55

Top of PVC Ccsing Elev.:
3.458.25

Ith:
170'

G SPLIT SPOON

.

-U-.-.-,

_- 5 (dry) sentanits/
P)e I PorWtnd

Cemt Grout

- VA, OD. ScheL
40 PVC Ccsing

I
- .& . . S

I I rL-g r.w& A-LOGsC-.owc I
U -



- . - ~w

SOIL BORING &
WELL COMPLETION LOG

-

Location:
ANDREWS CO. LANDFLL STE

Project No.:
92-152

Date Drilled:
112/16/92; 1,

Log By:
U. JOHNSON; A. WEEGAR I WE-L COMPLETED ON: 1/29/93

INC.

Survey Ddto:
Northing: 6260.8293
Easting: 10544.8903

Ground Surface Elev. (MSL):

3.454.55
Top of PVC Casing Elev.:

3.458.25

Drilling Method & Bit Sizes: AIR ROTARY
I

Total Depth:
170'

Sample Methodts): CONTINUOUS FROM Q'
AND CORE BARREL

TO 170' USING SPLIT SPOON

.

Unified Soil Clcssificcticn/Description
(Color. Texture. Structure. Groin Size)

- Rec fg send. trom 1165 to 175.
.

SIV S;gV Sntv SANr 7SU1 tcn/yenow. ft gqr'4
srafttly @cnguI reing: ft numerous rnicc and

=biite flakes; slighUy NO recztiv. thbi yet.w
lcminationV

- Red. low end gray laminatins. Bottom
a"e too: is gray

Ud.

131.5s-17o sT v a AI (' - eusky red; numerous gay
clay closs (greenisn-white) with oecasional
mustard low mottling: moC. haer blocky
fracture t U. wru.2by. dry.

- *' 30' 0.020
PVC Screen

- z 1001b. Bags
TIC 5/16 SVeve
FAter Sand



Terra Dynamics Incorporated SOIL BORING &
WELL COMPLETION LO

Location: - I project No.: Date Drilled: ;9;rina =
ANDREWS CO. LANDFILL SITE I 92-152 _12/16/92. i/23/93 | 3-21 |9-G(.:.)

.

Log ar M. JOHNSON: A. WEEGAR UWELL COMPLETED ON: 1/29/93

Drillin Compainly
CARBOROUQI DRILWINO. INC.

LAMESA. TEXAS AIRROTARTotcl__________
Drnilling Method & Bit Sizes: AIR ROTARY Total Depth: 170,

Survey Data:
Northing: 6260.8293
Easting: 10544.8903

Ground Surface Bev. (MSL):
3.454.55

Top of PVC Casing Elev.:
3.458.25

Sample Method(s): CONTINUOUS FROM 9'
AND CORE BARREL

TO 170- USING SPLIT SPOON

Unified Sail Claasifiction./Description
(Color. Texture. Structure. Grain Size)

-

5;tV CLAY IC sai as above.

415'

_ 4i0 .=0
PVC Sere"

-9 X lamj. Bass
iwc aust Sew
rater sand

4

sOTAL VEV1 * 170-

I
MEl NAME A-WO1.0WO I

- I



SOIL BORING &
WELL COMPLETION LOG

ANDREWS CO. LANDFILL SITE
Project No.:

92-152
_ Date Drilled:

t 12/16/92: 1
130oring No. |Gtd/o

IIg y Li: JOHNSON: A. WEECAR I WELL COMPLETED ON: 1/25/93 ISurvey Dete:
Northing: 6260.8293
Eesting: 10544.8903

INC. Ground

Top ofDrilling Method & Bit Sizes: AIR ROTARY

Surfece Elev. (MSL):
3.454.55

PVC Casing Elev.:

3.457.85
223'

Sample Method(s): CONTINUOUS FROM 9S TO 223'
AND CORE BARREL

USING SPLIT SPOON

w

Unified Soil Clessificetion/Description
(Color. Texture. Structure, Grain Size)

Grcphic
Log

o-s. CALICW- white; some white Silty Cloy. game white
peVbes.

Scarete Surfaee

- : (ar>j senteiite/
Tpe I PorUtlnd
Cement Crout

40

135.-23

a4nowlar Send somt yellow and green iftattling.
cnm non-reactive: cry.

white. ehclky. HN reactive;

5A^NO (SU- pinkisrh-feC. a{ nMc pr numerous frno VWm" olngrcu5 ihtr ip-op
green mottling dry. ficghter Caltor

S!rert"v S!Itv 5takl (Sul white. fine groined slignttl
angular senC: bietice and mica Sakes: numerous np-va
"note and gray clay elastse Slightly -tO reactive.
permec*le.



I

I



SOIL BORING &
WELL COMPLETION LOG

ANDREWS CO. LANDFILL SITE
Project No.:

1 92-152
Date Drillei:
12/16/92: 1,

5 M. JOHNSON. A. WEEGAR I WE-11 COMPLETED .ON: 1/25/93 I
- . - .w -

C. INC.

Survey Data:
Northing: 6260.8293
Ecasting: 10544.8903

Ground Surface Elev. (MSL):
3,A54.55

Top of PVC Casing Elev.:
3.457.85

Drilling Method & Sit Sizes: AIR ROTARY Total Depth:
223'

Sample Method(s): CONTINUOUS FROM 9 TO 223- USiNG SPLIT SPOON
AND CORE BARREL

Unified Soil Classificaticn/Description
(Color, Texture. Structure, Grain. Size)

S~yCAY (S~ feddith-041WR: Iwtd dt) brow,
goiierang keteasig with depth. some vl 501W
lnaestrg with depth. $*.-a " mottlng dry.

34.-Iso.
3r~~ ny S~t SA L 'M - gr@ 1st whiite. "I to IQ

sand. grains ar engular btotite a1W "icc Itokes:
sorme yellow. pink and greeni glor, 'bottom I (oei)
foo mone" y2Unwi. No perneoblt. or. v. Iligfttly
No ireactjvit.

- Color becam"~ toni below 105 ft.: game
C. asto n ilte). itra ig witft de t.-; fb-Uo clay

si-%f tv SAN'M ~S1-,1 tSo/yellew. fg Sanei.

ani:micaacke; sae #ry. browri strookinf.
slightly ?IC; reactive: thlin bro-i. yellow



SOIL BORING &
WELL COMPLETION LOG

iI



Terra Dynamics Incorporated SOIL BORING &
WELL COMPLETION LOG

- m -

Project No.:
92-152

_ Date Drilled:
12/'6/92 1,

I - * a

Ig r 1M. JOHNSON; A. WIEEGAR WELL COMPLETED ON: 1/25/93 I
INC.

Survey Data:
Northing: 6260.8293
Ecsting: 10544.8903

Ground Surface Eiev. (MSL):
3.454.55

Top of PVC Casing Elme.:
3.457.15

Drilling Method & Sit Szes: AIR ROTARY

Sample Method(s): CONTINUOUS FROM 9- TO
AND CORE BARREL.

a

Unified Soil Clossificotion/Description
(Color. Texture. Structure. G-oin Size)

Si;tr CLAY (CL4 some =s Sto

Cemen C.*et

40

- Iefeosed mustard yeo8w mottling below
1tt.

- 5- slickenside it 1t6 WM coicite
aystclizeftic elo5s slp planc haecsed
belwish grcy aritic mettl86g btlowUt6 sl. owelCd arwriby texture

bdlow 1M'.



SOIL BORING &
WELL COMPLETION LOG

I



Terra Dynamics Incorporated SOIL BORING &
WELL, COMPLETION LOG

Location: Project Nc.: Date Drilled:. IBoring No.: Cr
ANDREWS CO. LANDFILL SITE 92-1N2 12/:6/92 17 Drled:E-21 9-G

L. JYO4NSON; A. WEEGAR WELL COMPLTD ON: 1/28/95 Northng: 6260.8293

Drillin% Conpn Easting: 10544.8903
UCARBOROUH DRILLING. INC. Ground Surface Elev. (MSL):

-LAMESA. TEXAS 3_454.55
Drilling Method & Sit Sizes: AIR ROTARY Total Depth:

.300' Top of PVC Casing Elev.:

Sample Method(s): CONTINUOUS FROM 0' TO 231' USING SPUT SPOON 3.457.65
AND CORE BARREL. GRAS SAMPLES EVERY V FROM 231 To TO D.

, . p

Unified Soil Cicssification/Description
(Color. Texture. Structure. Grain Size)

I Graphic
I Log

Depth
(feet)

FL1 Well
Design

o-r CAL' SO4 w~tC some whito ality Clay. Some white
pebbles.

MR

EASE OF GGAL.A&A - INALASC TOP MR _1 u-

V1I. ~ VCA teCL duskcy red. hard; waxy, &r. MR
Sa. ultin-gray me-aluis.

* 15-
i5.S-~ Sle.,~y ity CL AY (CA- maroon: herd; waxy. gey.

some gry ottlwng.

2l3flhV.%-Ity S ANn l lSU p.i~nks-red. we!: serte II d

MCI term non-recact~. try

4'
~2.S

21

2

2

3

e .9

I
[5.

-11

af £~4s5Slaped
concrete Surf-ce Pac

Sacrete Surkwc
seod

5- (ur mnoifu
Type Ctarad
Cerment ot

W4 Cbf. Sch~ed.
40PVC Casing

25'-26 CI r,-Y SAND fSLJ~ white. ehalkyr MO veoctwe:e
SV n &=arairi or .

26-SO30 91ie'tI. SgtV AVE O1 pinkish-red. vl-fg angular
Calid grains; NO Perm nurmerous liaytrip-up Gicstic

:ome jellow. green mattluin: "r lgm er color with
aevum

trr
An-

30-42.SZ 2:eiv @e ~t& t51* white. fine graineg Slightly
nuar sa baiaste and mica lakes: numerous top-up

Whe end gray clay slasts. Slightly MCI reoctive:
penreable.

. i-

rt.
- _ . .A_-:

FrL IWL!: A-=Z.VWC



SOIL BORING & o
WELL COMPLETION LOG

ANDREwS CO. LANDFILL SITE
Project No.:

_ 92-152
Dote Drilled: .

112/1/92:. 1/2
_

Log 3r M. JOHNSON; A. WEEGAR I WELL COMPLETED ON: 1/2:5/93 I
INC.

Survey Data:
Northing: 6260.8293
Easting: 10544.3903

Ground Surface Elev. (MSL):

3.'54.55
Top of PVC Casing Elev.:

3.457.65

Drilling Method & Sit S.zes: AIR ROTARY Total Depth:
300'

_ _ _ _ .

Sample Method(s): CONTINUOUS FROM 9 To 231' USING SUT SPOON
AND CORE BARREL GRAB SAMPLES rVERy 5' FROM 231' :0 MD.

Unified Soil Ccsusificotion/Description
(Color. Texture. Structure. Groin Sizo) I

Graphic
Log

Slie1tly Sltv SANO !S>4 scme cs cbeva

SWltv r AV reC dUSky rego riO. hac Ory
numerous sMty sand lamhnatians with death
(sgightly HO recgtive) S2m. gira wzit.
mattfifrg.

40 VCD. SCehd.
40 P)V C4tkh9

sa-sw Silty CAY ILI dusk ret -at hard: way.
dry white and gMra metting. some f gained
sand nar too.

so'-. 5'xty CLAY ZQ ausky roe hart wair dr:
whitu aid ray mattling.



SOIL BORING &
WELL COMPLETION LOG
Date Drilled: |Scring I
12/16/92: 1/23/93 1 8-21

L9 U. JOHNSON. A. WEEGAR
Survey Data:

Northing: 6260.8293
Ecsting: 10544.8903

Ground Surfoce Elev. (MSL):
3,454.55

INC.

Drilling Method & Sit Sizes: AIR ROTARY ITotal Depth:
300' Top of PVC Casing Elev.:

3,457.65Sample Method(s): COnTINUOUS FROM 9' TO 231' USING SPLIT SPOON
AND CORE SARELR GRAE SAMPLES EVERY 5' FROM 231' TO TD.

. _ , _

Unified Sail Oassification/Description
(Color. Texture. Structure, Grain Size)

-

VtwCLAWC~ gom" as I0wo.

]

£jt LtA ISrdl~mbon halt iry, brow"
calaring incve=Sg with depth. "me qf scr~d
in~=;r with divth. SOet Mra MOttinT; drY.

5: (dry) lientoniWt/
Type I Portlilnd
Cement Grout

94'-110'
* S1eI~lv 'tv AN S M' grayish write. Wf to Ig

Sand. grains We 111119Y101 bictite and MCC flakes;
Somne )ulow. pin., oen green ecl~r. bottomn I (one)
toot mocre yefew. SIc permeblc: try. v. stiqnt~y
"a reactive.

- Color becomes;S teni beo iS ft: somec
brown/yetiow strealking with 6ee~th rip-up Clay
dlosts (whiIe).

St:-fyS;f *A1Nil (Su tar./yeflt*. fq iSand.
eliiftuy enqulc' grains; ay. iurerous bbollte
end mnica Saies some gray. browfi stt5OkirtV

sflg~itly Ho 1,eoctiwe thin bra-ft. yela-



SOIL BORING &
WELL COMPLETION Lo,
Dote Drilled: Boring Nob:lln/d
12/15/92; 1/23/93 -2 WellNc.:

I I

I



SOIL BORING &
WELL COMPLETION LOG
Dote Drilled:
12/16/92: 1/23/93

Log Sr9 . JOHNSON: A. WEEGAR IWELL COMPLETED ON: 1/26/93
Survey Dote:

Northing: 6260.8293
Ecsting: 105'4.89C3

Ground Surface Elev. (MSL):INC.

Drilling Method & Bit Sizes: AIR RO.TARY
I

Total Depth:
300'

3.454.55
Top of PFC Casing Elev.:

3.457.65_

Sampe Method(s): CONTINUOUS FROM 9' TO 231' USING SPLJT SPOON
AND CORE SARREU GRAB SAMCLES EVERY 5 FROM 2_ _ TO M.

Unified. Soil Cicssificction/Description
(Color, Texture. Structure. Grcin Size)

I Graphic
Log

31tv aLAY av Vt' earn as Cove.

- Increes mustrd >llo- motUing blow
180.

- 4S Vlckensice fa 186i wic calcite
crystolzction Song Sip plae:c hiceased
rner' 4ro mCtttiC - below
below rl 6 ed .rbly tex.w

bela. tt6 .



SOIL BORING &
WELL COMPLETION LO

Location:
ANDREWS CO. LANDFILL SITE

Project No.:
92-152

Date Drilled: 30r'ng 1
12/1t/92; 1/123/93 a-21

Log y. O
M. JOHNSON; A. WEEGAR I WEUg COMPLETED ON: 1/25/93

INC.

Survey Data:
Northing: 6260.8293
Easting: 10544.8903

Ground Surface Elev. (MSL):
:3.454.55

Drilling Method J Sit Sizes: AIR ROTARY ITotal Depth:
300' Top of PVC Casing Elev.:

3.457.55Sample Method(s): CONTINUOUS FROM 9' TO 231P USING SPUT SPOON
AND CORE BARREL; GRAS SAMPLES EVERY 5 FiROM 231- TO TM.

Unified Soil Classification/Description
(Color. Texture. Structure. Groin Sizt)

s6'-20u. SIT;"tiv Satv ftLV fltY= hea.Iy
mottled orernay green gray and
purplish gray w-- dedritie coloing a(
raddish brown and mustear ye-ow. 1.
socpyC blodcy fracture and crtb1)9
dey

's (drA 3Bantate/
Type; Pardand
Cement Grout

- reduced grenish gray mottng lcow 201.

208.f-23r StLfl-L2 greenish grey sitstane; trace. vf mica
Iraga hordt blocly fracturC malsL

- reddist brown aicyy sltlstone lyw
clasts and Vertlc seams fram 2lT-224'

- lent cress-lmninctin bolow 220.



Terra Dynamics IncorporatedSOLBRN
___ __ ___ __ __ ___ __ ___ __ __WELL COMPLETION LOG

Location: Project -No.: Date Drilled: JBoring No.: WeiNo.
ANDREWS CO. LANDFILL SITE I-S [2/16/2: th3/93 Pl-21 S-C(3!

Log BY: Survey Date:
M. JOHNSON; A. WEEGAR WELL COMPLETED ON: 1/26/93 Northing: 6260.8293

Drillin nEasting: 10544.8903
CCA"RBd'UKGH DRILLING. INC. Ground Surface Elev. (MSL):

LAMESA. TEXAS 3454.55
Drilling Method & Eit Sizes: AIR ROTARY Total Depth:

300' Top of PVC. Casing Elmv:
. _3.457.65

Scmple Method(s): CONTINUOUS. FROM c' TO 231" USING SPLIT SPOON
AND CORE BARREL: GRAS SAMPLES EVERY 5' FROM 231' TO TD.

Unified Soil Ccssificotion/Desc*ption j Lithic DepthI Fr Well
(Color. Texture; Structure. Grain Size' Lo;tfeet)1 / -| Design

233 -249' Vte -- -A fti reddish brawn end ncreon_
ity Zclaystne with greeniws Gy matt*hg.'

. r
249 -291' Sft T greenish Waoy 2111stone |

251'-257 S --t CLAY !Q) reddish brown and maoan
arty elaystone with fight purplish VWy mottling.

251-260v5 5;1v CLAY re 1. maoon ted purpie a1ty
cl0yo:ene with grtnssh gray flwttlk1g.

!4C-

a45-

M5-

'-55-

a6C-

265-

M-

2-75-

2605-29t- V 7tly QLA NO ' reddish brown and maroon
wry saty cloystone wlt' heavy mottling ot
Mustord yellow and purole.

.a

.4

- 25--

- 260.5'

-265

273'
273.3'

275'

06

C

eCed:

o'-
I.

;.
.0.
:0.

I00,

001

C

- 5Z (dry) lentonite/
Tlce I Portland
cement Grout

2 Eucdets (5 CCI.)
of 3/1 lent.

4110. 0.020
PVC Screen

- 2.5 1Cft.. 64Sa
TwC /16 Seve
na: Sang

.41t

-%I

I

M " .

I_ ._
I

,I . ______ ___________________________

I. I PrLZ N M!: A-LoG93.0WO



U �

Terra Dynamics Incorporated SOIL BORING &
IWELL COMPLETION LO

__aton Project No.: Date Drilled: ;oring No.: WG i,
ANDREWS CO. LANDFILL SITE j S No.: Dot 1r2l/9d E-N: Well No.:

Log By. Survey Data:
M. JOHNSON; A. WEEGAR WLL COMPLETED ON: 1/25/93 Northing: v260.8293

Ezsting: 10544.8903Orillino Compoar
ARORUGH DRILLING. INC. Ground Surfoce Elev. (USS):

LAMESA. TEXAS. 3.5.5
Drilling Method & Bit Sizes: AIR ROTARY Total Deptri: 3Tp PC n55

300' Top of PVC Casing Elev.:

Sample Met1hod(s): CONTINUOUS FROM 9 TO 231' USING SPUT SPOON 3.457.65
AND CORE BARREL GRAB SAMPLES EVERY 5 FROM 231' TO TD.

Unified Soil Clossification/Description Lithic WDe? " I well
._. (Color, Texture. Structure. Grain Size) Lo9 (feet) FL _O c sign

I75 .s-.
V "#tv M AV fUf %. suMse sa cove. 1--, - -

-e8c-

-285.-

-29c-

-295-

.'

2,1.-30a0 tlfl YV f* V dak reddish brown sty
Cheynone.

TOTAL DEPT4 - 300W
: :_ao.

L -

FL NL- A-Locs5.0sWo



SOIL BORING L
Dote Drilled: 20ring2 Nc. GOi

t:2-10-9 1 -i 1 _
Survey Data:

Notting: 15807.9313
Ecsting: 10333.6242

Ground Surface Elev. (MSL):

3,439.66

OG
it No.:

Unified Soil Clbssificrtior./Description
(Color. Texture. Structure, Groin Size)

TEO MgL ?urown Milty sonc ergznic plonw mwceit rcliots moirs

trAtl k ten sam t;lt mod. har r'vnn. Calcite Crys:cs
cmorgic inots cand in gs ry. asal con-rct Critler.l-1 _ 10.

5a Cenn siltsenEi sott Cumol nclky. Ve-yStau; erxo w n m mcc frogs: err
xmltv L*N r t e' rddisn brown sand W/ g9eenisn grey. silly m'tana
sane is granitic tg. subeng. to cng.: Contoins e.. min kegs.
one mica t'&g, oneS. hret crnbly- bhccky frwceurs strong
mactbr /O HO to maytF dryv I

!Mxw Oa Y (M alterncting Icyc; f1 grewnish gray en d mottled
usity ren and yellow; Cnumbl$C sott to mot. thcr_ blezay

fracture: Crt. plant material mic ftrCgs dry.

S!ltv S1AP! OI'ull reddish brown sond w/ grernisn grey sty matrfi
sane as grenitic 19. Suboen. to ang.: mod. rec-tion w/ mCH to metris
tatural verticcl fractures: thinnly begged end cress bgedded sandstone

and sandy dlttstone mod. pem. to acid; cry.

I MR

J

I
22 - 37.2

Yetev 51tFSTONF Ivr greenisni gray siltstone onC olie ten
ston; scnC es ic. subr.; tlrc; of. arumli. mcd. racatien to

a; moca fros.: 0. h hn orgstrh , to erossnecace cCy



Terra Dynacmics Incorporatedc
Loectton: |Project No.:

Location: ANDREWS CO. LANDFILL SITE 1 52-tS2

Log BYR Drilling Method & Sit Sizes:
A. W AIR ROTARY

DilnCCAMBR3OR H DRILWNG. IN. Sample Method(s):
LAMESA. TEX SPUIT SPOON: CORE BARREL

Driller Total Depth:
LANE SCARBOROUGH 10

Remarks:

Unified Soil Clcssification/Descripticn
(Color. Texture. Structure. Grain Size)

4.T - .11¶ sx.v gANa -Isyk olive rec and pink sand Iw/ greenisn gray matrbk
sand is vfl - coangular to subrounded and poorly somec mice &
eLs. ml%. "S trwugmout mad. horm SL carbly mod. prm. to
HO: n racction w/ t1C: hari. and CroasbeZdeC slightly higher angle -

eddin and largergrapin sand than aboe cpVPrent weathered iron
rosli. Sn. throrghotut; ry. bOQdi contact trom inaler.

Oal - 51.70 Q Av tannish yellow: soapy. plastic: mod. herd moist

51.70 - 8S7SV L% xv f d l maroon: As plastic socpy sticky: mod. hard:
moist; cae jammed in barreL

65.7S - 75' 0awy Satny SItLT fU0rdusky red sandy. clcyey sk!stone: Ok. min. fregs.
ano mice throughaut hate: blocky fracture. no reaction wI/ 10:
non - permeable to HMM, dry.

7n - 10W v *IyV qT MI ousky red sitstone. hard ccilCeidCl raC-tureg
mice and O. mih. fogs4 th"nly tomhoten cry occasional
streatks of light gerenish grey ctay

RI XWE A-LCD.N.WG

SOIL BORING LOa
I1

Date Drilled:
12-10-92

|Boring No.iGrid No..
I 8-1A I 9-H

�1
Survey Data:

Northing: 5307.9313
Costing: 10333.6242

Ground Surface Elev. (MSL):

3.439.66

I
_ _ 

_



Drilling Method & Sit Sizes: Survey Datc:
EGAR AIR ROTARY Northing: 5807.9313

~lWG. ScpleMetod~):Easting: 10333.6242
'~WN.INC Scmple Mlethod(s). Ground Surface Elev. (MSL):.XAS SPLUT SPOON: CORE BArRnR&ro.Elv (S)

Total Depth: 3.439.66
30ROUGH1 100'

Unified Soil Classification/Description Depth r Rphic 'OFt Stict
(Cclor. Texture, Structure, Grain Size) (feet) Log rhI t. Int

(feet)v I 1 11 F. ItV elayL SILTiVLI m*ias s / T



Terra Dynamics Incorporated SOIL BORING LOG
*1

L ANDREWS CO. LANDFILL SITE
Project No.:

92-152
Octe Drilled:

e 01/23/93
Boring Nc.: Grid No..

8-50 I 10-3

Log By Drilling Method & Bit Sizes: Survey Data:
R. U'GOWEN AIR ROTARYCar~an"~SamIe Uthoas):Northing: 8738.0611

Drilling Cornpany SOMP10 Meth(3):
SCARBOROUGH DRILLING, INC. SPLUT SPOON: CORE BARREL Easting. 11148.0894

LAMESA. TEXAS Ground Surface Elev. (USL):

Driller. Total Depth:
100* 3,480.41

Rermarks:

. _ . Unified Soil Clossificotion/Description
(Color, Texture, Structure. Grain Size)

Depth
(feet)
_

Graphic
Log

Recovered
Ft.

Ft.
'-, Somoled

Stratig rahic
Intervca

TOP Q-, ft. brow,. sa sit organic mtevri .
case. ary.

1.0.-tO. eCALIW. 1t. ton. calctie eamcnted sit and
send. vIV-fq qaorU sand, set . *4

- reddish ton W-I0'.

_1l'

U � , __ _

5 -

t0a-20O SANQ (S* tan to rtddisn tan vfg-fg oarmz
sona scattered calctidc emented sand elcsts
soft WY. -I

_ -
20.-

20'-30 esm *rIt. ton-gray calcitic and micrieti cuanted J
sand and sit. Vf;-19 quart sanld micritie cement
has concretion rnm n sandstne lithoclons with
sdlic oncrtion in micritie matrtia hard. dry_

- 2 5

Lo

tY2

2

~2
2 55

*t -

30'-325 SAND f"nd CAWI Ptwl. It. tLn.-gray vig-fg
quant snd and KDepbbes: pogblec fo*uded to
angular.

32.-71.5' tAv f(QLi. red with whitish mottling. friable
sf* rtt

I

735

- V

OC
issc

- sat nodules approx. 1.t 3a - ong 38

I,,,,,.
_

ME MW: A-:=08.0" I



Terra Dynamics Incorporated SOIL BORING LOG
LAcaDtion: C Project No.: Date Drilled: Boring No 1Gid Uo.:

ANDR£WS CO. LANDFILL SIZE I 92-152 01/2'/93 13-50 10-9

Log Byr: Drilling Method & Sit Sizes: Survey Date:
R. MeGOWEN AIR ROTARY Northing: 8738.0161

Drilling Comoon~y Sample Uethod(s):SCARSOR;UGH DRILLING. INC. SPUT SPOON: COPE BARREL Eesting: 11148.0894
LAMESA. TEXAS Ground__Surface_____________

Driller Total Depth: Sr0 Eev.(S
100' 3.4.80.41

Remaorks:

_Recover edh
(Color. texture. Structure. Grain Size) t(feet) Log Scmo¶ed Snterti

Unfied 4, ,D D
---- '4�

- cohesivc plastac comF; yellow er.d pupl* ulighlt
mottling.

- purplsh ree vith yellow at 4S-45.

- yellow mottling beck at 47.

_ healed frouter oriented 30' fCrm verticd.

_ - - ,. - -

7/07�E, �-Vls �2
-4_: -

-50'

-55.

-65.

75,

1 ' ofte Am

- F//A/
2

| '"R ' / l

Ls 7

10

MR

IC

10

71.Si-735S -SIy.C.4!f.L gresnish white mocules
4 naoduleS dry: brttle Verticel

arctures72'- 3.

-3.o-IoO GLAY IE Weed (1 -') free.: eCite
lipar oriented 60 hern vefical at: 71.0.

- red orange with yellow eCA purple
mattian; end freemssh white neoule.

-Rn-I I I

"LC£ NAU: A-14c:iO.oWC I



Y I
Terra Dynamics Incorporated SOIL BORING LOC0

Location: Project NoI Dote Drilled: 3aring No.:Grid No.:
ANDREWS CO. LANDFILL SITE 92-152 0'/24/93 3-50 10-3

Log 3y Drilling Method & Bit Sizes: Survey Data:
R. MeGOWEN AIR ROTARY

illing GScmple Method(s):8738.0151
SCAR-MEOUGH DRTLLING. INCA SPcT SPOON; CORE BARRE Easting: 11148.0894

miAler TotXl Depth , Ground Surface Elev. (MSL)
100 3.480.41

Remorks:

Unified Soil Closuification/Description Depth Grcphic ReFovr Stratigrhic
(Color. Texture. Structure. Groin Size) FtLnoi Ft. Sinehc

Log Sam ldI ___ed ______

- waf e of sp-y calcite cemented clay and

- coproz. W red. yellow and putle mottled. io
whitish nocules.

- 93.97g wnitish green cay noues scattered
0J4-0.7S1.

-85-

-90-

-95-

£LLLL

NM ?

NM

/

/ 10
Iso

/-I
f4v

TOTAL OEPTI - 100
1OD : -'- - - -

4C1

41

015

h20 . I
MU NwM A-LoC1oU.wo. I _ _ _ 1



Terra Dynamics Incorporated SOIL BORING LOG
Location:PrjcNo:DtDrledcenNoGidN.

ANDREWS CO. LANDFILL SITE | 9 o.: Octe or 96 ,

Log By.. A.WEOA/.MGWN0rilling Method & Sit Sizes: Survey Oate:
A. WEEGAR/R. MOWEN MIR ROTARY Nc.thing: 8284.7750

Drilling Company: Sample Method(s): Ecsting: 10936.82g4
SCARBOROUGH DRILLNG. INC. CORE BARREL, SPUIT SPOONGrudSraeEv.(L)

LAMESA. TEXAS SmlGround Surce Elev. (lASl:

Driller. Total Depth: 3,475.51

Remarks:

Unified Soil Classification/Description
(Color. Texture. Structure, Grain Size)

0-a.,. -- ICE. 50k tCtrow. Ioos. 2=n and dt:
erganic material moist. I-

OS-17- CAIJM whtish to It ton. ealcite Cemented sat
and vnd; vfg quort: sene Sot

I
(I
lepth' Grcphic
feet)I Log

-1

.20

-25

'Ur MR
KR$

.T

Recovered
Ft.

Ft.
,, Samoled

I .1 .
Strctigrcphic

Intervals
7-

RILM OUT
VAN rooC= T

* TO 31

- LOG
CUM7=i3

t7-29 CA' fewr vy to Itton. coleitee-micritic
cemented sit end send. vf; qucrt: One efdsnor
snt micritic fragments viewconcretcnsr_
£aristane litiiWaStS with sOice rims in Caleitc

matrix: concoiatl Slice t c;ments hrt

F..._,
CGALLA

RASSC
2"5-9$ t LAY CtO r d. *scatter calctic sand particles

sort anc moiist.

- am?!! nodules of gren clay

- cbSense Ot eeteit4 troing less moist.

I SS

, 2
i _

2 Ss

-40 X-77--2.I

FiL tWAL A-L.COCAC.DWO I



Terra Dynamics Inco~rporated $OIL BORING LOG
I

Project No.:
92-152

Dots Drilled:
01/13/!

d No.:
10-C

I---

Drilling Method & Bit Sizes:
AIR ROTARY

Sample Method(s):
CORE BARREL; SPLIT SPOON

Survey Data:
Northing: 8284.7750

Ecsting: 10935.8294
Ground Surface Elev. (US'.):

3,475.51Total Depth:
100'

Unified Soil Clcssifiection/Description
(Color. Texture, Structure, Grain Size'

_

- Putpflsh coleo at 41*.

-30-4CS grn day. 41-42 (Nldulor).

- mostly redc dcy ClOS green.

.- Yellow clay mottlint.

- Less purple colar.

sr-I CLAY ICL red-mrange with yelow-green
meatltin o1n some ree Aoouleu

- Vartiel fraectu frzm 0-80.8% blod, secondmry mkeralization.

- Quasi bttle.

- Veretcal Ircturt witW black minercei32tion.

- 45' frcture: healed with yalno clay.

- Yelow/gree clay noduIle wi11% auiple clay
- Di u tte n .

_ Bittle
-75

-~EO2X$

S

/la
- Green clay nedule owox. C.15 ft



Survey Data:

Northing: 8284.7750

Easting: 10936.8294
around Surface Elev. (MSL)

3.475.51

85.-96, Cl-AY MI-1 Omiki;h ydlow duo to Increased
content e yelyow to whitiat seal Coly.

- en day noedules! erpoy 015 ft,

- 30 healed kaatUre go,
- hard and btittle one dry.



V -

Terra Dynamics Incorporated I
'7

SOIL BORING LOL.
Location:

ANOREWS CO. LANDFILL SiN:
Projec: No.:

1 92-152
Oats Orilled:

01/18/93
I Bor~19 No.: Grid No..

I -'-44 10.-D
Log y: Orilling Method & Bit Sizes: Survey Data:

A. WEEGAR AIR ROTARY Northing: 7831.6956
Drilling Compony Sape ehd(s):

SCARBOROUGH OR:LUNG. INC. SPUT SPOON: CORE d ARREL EostingS 10725.4492
LAMESA. TEXAS Ground Surface EIev. (MSL):

Driller Total Depth: 1 00 3.469.62

Remarks:

Unified Soil Classification/Description Ileph Gpie Fc Ft.rctgrphic
(Color. Texture. Structure. Grcin Size) (fet Log Ft.rctgrval

. Ft_ - O - Somole
0-oX = ML 51690 silty sant arganic Matri. [*

flL
_ ... . _ ... .

o.r-5s Unifie Sowi whitei tctne daa Gnd pink
v1 soZ tragmntr. soft mad. hard pinkish
ton b;)Wr y

5--18 CAIC14C ydewish white; hard; trace vfg .te q
azirk and pink sand fres. dry

-I-

-10-

_ _2

IV-23- Cr~~aw4lv S&M~ Ivil tan;i 'to CO Seand '

angular to Sworoundecg dars. ehit.. pink and 110:0; a

an? To

2cs

14

2X-42.r.. - "tm nY oo n day. dense: SI.
Plastic mO.

-25-

I _

-Jur . ..

3-5-

F,.-
(CUB

0

I0

!,1 -OSS15 2

I_4U- , _ { _ -

[F L AML' A-LOOIO .OW GI .I



* . . -

Terra Dynamics Incorporated SOIL BORING LOG

Location: ANDREWS CO. LANDFIL STE Proje-t No.: . Dote Drilled: Beoring No.:JGrie No.:
ANRESCO ANTL ITS2-152 01/18/93 1 -44 110-D

Log By:
A. WEEGAR

Drilling Method & Bit Sizes:
AIR ROTARY

SCARBOROUGH DRILUNG. INC. Samtple Method(s):
LAMESA. TEXAS SPUT SPOON; CORE BARREL

Driller: To:ol Depth: 100'

Survey Dota:

Northing: 7831.6956

Easting: 10725.4492
Ground Surface Elev. (MSL):

3.469.62

Remarks:

Unified Soil Clcssification/Description
(Color. Texture, Structure, Groin Size)

42.B-51 4 54y SAND (SWU' Multicolored grayish green:
, low. ton and pink Sity, uafdstoneb ald then

rtervals of sandy satstonc eSait and Dipper.
=pearanice of Wgto IS cSrttz end feldsar
sand with fq to ; mnicia end biotits Rakes:

en= yetOW clay 0eatts throughou%
ea, c lay clasts in basol 3; trace black

minerellzation elong beddaing Mad. hIard..
ccau carbonat Cemented: blocki frature

oe.d simmby. dry.

L3.4 -58.

586'-60 21ys C f- 0Q. rusty red sity dayst~lan
5'umoolv ary.

-

go'-SI' P. y L Av(L~-, urple red withi heavy
rnot~i~ef1:10wend gray: vfq mice ftegs.

tube Oin heusions of silty/scay Material
similar to that tound at4 ';'334 crumtoy-
dry. F-

Er-Tx Sitv l -AY (C '1' alternating leyers of pUtple/
rusty tea ad "eoi4y mottled yeftw end
pi red ftty elaystone: Ocasioflo elesUt

end tues greensn gray azy: blocky
fracture to crumoly. mae. act: dry.

S"IhCLAY ( IC- dusky ted city elavetone:
73'-82'greenen gray clfatssand tujboS throughout:

dense: bloCky fraaur. re;y-

- ptkory sliCk". ide at 78.5' with galcium
eartoftate cernenftatiart olong fracture
SlaflC (3W-&5' ongue).

fLE. M4UE. A-.0G1OD.0W.Z I



Terra Dynamics Incorporated SOIL BORING LOt.
7

Location:
ANDREWS CO. LANDFILL SITE

IProject No.:
92-152

Date Drilled:
01/18/93

Boring No.: rid No..
1-44 I 10-D

Log 3ry Drilling Method & Sit Sizes: Survey Data:
A. WEEGAR AIR ROTARY

Diing Copany Northin: 731.65
SCARBOROUGH DRILWNG. INC. * ape ehds) othing: 17835.4956

LAMESA. TEXAS SPLIT SPOON; C0R2 BARREL Ecstig: 10725.4492
Driller: ] Total Depth: Ground Surfoce E£ev. (MSL):

100 3.469.62

Remarks:

- Unified Soil Clessification/Description Depth| Graphic Ft.ove Stratigraphie
(Coior. Texture. Structure. Grain Size) ('et) Log a Fto d Interval

_ , , ,

r
ar-w rAY (CL *lu y tred oad he"dy mottled

with yellow Qaw nyi pwvI grerun roy
cam03 an1 t=11 urvapout bioCky tvo`unr_
dr)- .

.I _
as'-Ica S~ltv CA (C{XL' purple clyston witir yell

one grwzn 9roy nottin5; CrusMV. gqreeniah
grey tsbes thto4ghout Cr.

WR

90~ //
I

.

MR

:1W-7777

, o

101

Ls

I 3* #

TOTAL OEP7H - 100-
17i - - - - - .-

*4 0 5-

415-

2C-
IL NKML A-LOC.3 I - __ I_ _



Terra Dynamics Incorporated SOIL BORING LOG
LocNtion R Project No.: Dote Drilled: soring No.: Grid No.:

ANDREWS CO. LANDFILL SITE 9 * 2-'52 t /16/92 : 6-19 i 10-E

Log ARyR Drilling Method & Sit Sizes: Survey Data:
. WEGAR: R. MIGOWEN AIR ROTARY Northing: 7378.4802

Drilling5 CornpotS DSRIamG INC. Sample Method(s): Eastng: 10514.3261
.. LAMESA. TEXAS SPUIT SPOON: CORE BARREL Grun .Srac67e.7 (ML)

Driller Totcl Depth:
LANE SCARBOROUGH 100'

Remarks:
. . _-U

Unified Soil Class-:fication/Description
(Color. Texture. Structure. Groin Size)

I Depth(feett) Graphic
Log

Recovered
Ft.j

;Ft.
Sampled

Stretigrephic
Interval

A _ . iU _LT w !
0.-V -t T~OO Snit- brown it iltv send., oreanic imcterLid 2oft: Iomdr mneit-

Vinifi~ white: oehortn~ garb. ernen'te& hard:

g- qucr w I tnunde. g0ve is suer, Well

.157

*1

UKf~h
OUTL

To
is'

WA=OO

11IR
(Cam,)

-..I
_ ,, - ,, , - .-_ -

4jj''yrQ y WI gi~y red with~ whitish gray Matti~g .- a e..

- "oor chanige to maroon with whitish ircy onottling below, 21'.

2

it t
-

I ~//A ~y 20.

-EM '
1ZZ

a S
t1 I' I

-302

- 2

11 1.5
'ss~

2*-A

WUAS=C

- ,-1

1.6

-. 1 �51 �236'-37.9' I1;t-..IlP S1- CLAY (CO dusky red. Cfr~mbly, mod. hcrd: dry. -t;, -

F.4037X9 -41'

_ ._ _ _ _

~S Z b.4. *"In~ h u1,iale ry al d ysIl. satstone: miCew s r i a I -c cia k'j' CrvM b . )ty

.57

s ,5

FILE WhA&CL A-La0CSOCOW v I - . . _ _ _ _ _ _ _



Terra Dynamics Incorporated SOIL BORING LO:
71

I Location:
ANDREWS CO. LANDFILL S;TE

Project No.:
92-152

Dote Drilled:
12/16/92

Boring No.IGrid No
I -1o I n_ r

Log ay Drilling Method & Sit Sizes: Survey Data:
A. WEEGAR: R. M'GOWEN AIR ROTARY Northing: 7378.4802

DrilingCompny:Easting: 10514.3261
SCARBORUGH ORIWNG. INC. ameMthds:Ground Surface Elay. (MSL):

LAMESA. TEXAS SPLIT SPOON: CORE BARREL 3.467.78

Driller. LANE SCARBOROUGH Total Depth: .

Remarks:

Unified Sol Classificotion/Description | Oepth h. Recodvered Stratigrphic
(Color. Texture. Structure. Grain Size) ( fe- t Log SFmpled _ _Interv_ l

40-S1' qatyT~t Is'*.speclued aziewwce of red. pkf. white an4
9green sand wag. with white. yellow and teen Mob1* sand to
V;-fg: $Ub. to rasanec Smal to #erg. matite awd mica

A e troughut: f" Pm. to NO: no reaction with HO:
low angle -a-bedding: mad. herd: ancikt if. crumowly dryL

U 1. -1 I I;. ftls 354

_

-45-

.55-

. ...

.i
to . .I

la

sr'-s3.r S~f IAN INI tcp C.X: 2vocded red. white and oreen $and
VOL unit. =eo a~n. !Be matrix; sand 1=uneimntgo.
addltianl as d~v.no -u awsz drilling a .

53.9'-St 53.9-50 S 2tt. I't VA (C- maroon crumbly. mod. hard; very

-

A i I "
Ihi

I

I
SA

*1

5 62VNo Sample 'ocovered. Nt 7.2

62.-70Sl?;whtlv Sfftv CLA' Q't1 dusky reo; caninbly. mod, here: dry.
nueo sywtitwi85h We=

Sp~ekales ,St. ts~Ls (ton).

001

7W-ar sl;ahtl S tV A' sv f dusky roe crurrb.y mod. hard

YtS groya-W to. tan mottling.

9..-75-

-80 . 10

-111 NAUL A-LOOICEMWO

I
____________________ I

I I
I



/16/92 1 9-19 I

Survey Dctc:
Northing: 7378.4802
Ecsting: 10514.3261

Ground Surface Elev. (MSL):
3.467.76

Unified Soil Clossificotion/Description
(Color. Texture, Structure. Grain Size)

mod.. trs: D YlC~t L .f;t oso'-90

s0.-twoo ffti Vt.t CLAY (CI\ morocn; mwod. had* less merahng
as4'uy ce.ey. crY

TOTAL OEPT4 a too.

)



Terra Dynamics Incorporated SOIL BORING LO-
Location: P Project No.: Dote Drilled: oring NC. lGnd N:

ANDREWS CO. LANDFILL STE 1 92-152 12/19/92 a 3-25 1 10-F

Log By: Grilfing Method & Bit Sizes: Survey Data:
A WEEGAR AIR ROTARY Northing: 6925.4458

Drilling Compary: Sample Method(3): Easting: 10302.9162
SCARSOROUGH DRIWLN C. INC. Ground Surface Elev. (MSL):

LAM1SA. TEXAS SPLIT SPOON; CORE BARREL 3u467lI7
Driller. LIZARO CASTILLO total Depth:

JOHN SCARBOROUGH 100.

Remarks:

Recover_
Unifid Soil Classificoton/Description
(Color. Texture. Structure. Graon Size)

0'-C.3& op L bro-n qity sdne: Gr~amme matenat:- Moist

OX-51 CALM!14. grayish white; calcium carti, cemented sit w/
* idg Pink solid frogs: conicentric growth rings: v. haf dwqt

5'-ti. ZAA~tIM. Voyf.th v"; aU~r14 sang Cad gravel trougrout
mod. harm (Is. sotter titan ctiove): dry.

SIIvOrovfly ANO fSswk- Cbin and op4ce sand VGram. uttit.
daek mgd red grovel witJh pinkis ton Ait mat*i sand to
vlg-flg sand and grave 6n eurrounded to rounced quartr

11.5-31. C-8Y (Q-t mrocon w/mottin of pinkisn ~ray. dense: si. 6
3OCRY. biocky frcctutb cury supe moist.

epth
,ect)

Graphic
Log

[Racover
SoFt.mpl

mSamld

Stratigicrphic
Intervais

U - -

5-

10-

20

(c)

DiML our

To 12.5-
LOS

NRMcw

OGAUALU

E25 5 ~

(2A5

jII-.3 VceiI

0

VML MDT

t-'-etv CLA *Q dusky red wi pw*dn gray motJng; trace
vfg mic trogsi mod. dense; mnoist

335 1 1.75

0-1~'A 1.

38-a21 ietl'- SeneS Vt. C!LAY (CL1 (see next page
fot des ption).

I
L 40 -~1 "i I

M EL N~AtI A-LOO'*V.OW0 I .I



Survey Date:
Northing: 6S25.4458
Easting: 10302.9162

Ground Surface Elev. (MSL):
3,467.67

Unrified Soil Classdication/Description
- (Color. Texture, Structure, Grain Size)

Si;n4tlv 5onv 5#tv ft. LV Vt?' multicaolrs mottling et lighit
gresn~en ie, u uta~y nCd enC purple sody

-. s~~onc Irde asun;ty cIts:0. dolts end leyr
tlocthsith eItm s sndy sttstcen masri sng Is vfg Wert
with smcill micra 1kes thraughout ccro. plant maerial
ceicrrO&1 ous ins throughout mod. c nse: al erumbly
blsocly fature:q daystsne itsi. saoy~ .r} becomning
efltier tewrd bese.

612:-19 _ hteryddee (purple and duSky Ced silty clay
with cacsts WrId lyers of grnsn grry ciayey milt vfg
micc frzgs. within Silty layer CrM. pleat m oterc
ormM 'n GI2 20ncs; maod hard to 67; very
.".WtY bet s; try.
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Terra Dynamics Incorporated SOIL BORING LOG
t

Location:
ANDREWS CO. LANDFILL SITE

Project No.:
92-152

Date Drilled:
12/19/92

Boring No.:IGrid No.:

3 -25 I tO-F

Log E.y:. Drilling Method & Sit Sizes: Survey Data:
A WEEGAR AIR ROTARY Northing: 6925.4458

Driliinq Compcny Sample Method(s): Easting: 10302.9162
%CAR9ORUUGH DRILWNG. tNC. SPLT SPOON- CORE 3ARRE! Ground Surface Elev. (MSL):

LA XSA. TEXAS .P., 3.487.67

Driller- UZARO CASTILLO Total Depth: 100
JOHN SCARBOROUGH

Remarks:

Unified Soil Classification/Cescription RDeptho Grdphic | F Strotigr-phc
(Color. Texture. Structure, Grcin Size) (fe Ft) Lo9 . |tte05

I

�1x�D-.tZ�(�L1 mnt.rb�aed �urp4e old duSI�y
rca silty cloy with cleats �'d layers of greenishray aoyey silt 1�49 fihiCO fras. withil silty

carb. p1cM material Common il� doycy
2one� very cruflibty. e�

I NM E -_, _.

_ "A

_5 /

-85 r a | s

_ I la I o

| < 11a

Vi..,, �,Itv C' LV iCI - ausuy red with light IiColhUl*1 �lOy
99l-1w

TOTA5 0V ME AT 100.

wvau S*03 C i se*tn hgnt greei'ty gray
:ausv O 31sCsftgUy iocoy, ------- 6- n - - .

.405-

--; 2C- I
MC A--t.OGlrF.DWC I
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Terra Dynamics Incorporctted SOIL BORING LOG
Location: Projec: No.: Date Drilled: i3orin No d;nd No

ANDREWS CO. LANDFILL SiTE I 92-152 01/11/93 8-35 11-C

Log Sy A RrWling Method & Sit Sizes: Survey DWtc:0-31.7 MUD ROTARY (MOLT'
A. WEEGARR. __GWN _ 31.7- AIR ROTARY (SCARBOZOUGH Northing: 8496.1842

Drilling Company: Sample Method(s):Ectn:14360
SCARSOROUGH DRIWLNG. INC. CORE BARR.EL SP~LT SPOON g 0 60

LAMESA. 7EXAS INCSarnpie____________Ground Surface Elev. (MSL):

Driller: Total Depth: 3.474.91
100O

Remcrks:
Iseovre

Unified Soil Clossification/Description
(Color. Texture, Structure. Grain Size)

Dj

_

-o _ - brown slty, sang:. organic materi-- _

0.1-5S en vt yellow to Itm ten car~che cemente_
siIl m So stzt Cry

5.-12.5 Csnwli. 
5
1v (Su4 5 yeleow to light tir_

caaamzen m eented sdt ts50. as coeve):
Overiying light ton/pink caliche Cemenedd eSty
cont overving eoache Cemented pink Jond witlh
dark and red gravel: mod. soft with Increasing
hardness towards base.

12.S-15.? i es't- p*:sh blrawn colcjirn ec.b./dolomitic
Cemented Son.C Sill grovel with Concetric

erewth etis-. eapeOs eg erowth elests
=cting in nctris of Silty sandy gravel: Sond

is vfg-fg qurtz and feldspor grove! is Cork and
rtd: v. nare non-froctured.

t9 5 23. ~ iLIeN whitisn tan col. Cere./dolamitic
Cemented cilty sand with aICsts Of Pink gravelly
s-nt whitish ten sity sonC is Iq 4t2 end
feldspor with traee dark gravel; pink Clasts
ero reronite vg scne ani egtve: pDrtioll
1ee efC cal trecture v. WaI.

23.o-23t pinkiCAI ten :snd with grovel; sand Is
Vs-fg qtr. end Ieldspor BuD rounded.
grow! is angular red, black and ecooeu: trace
lugs (X mnr) One diagonal fractures red~uced

.cementation in basal 0.5; v. hard: basal
eonteat from ill-break.

eptl Graphic
Feet) Log

- JI ..

5-

I Ft. tractigraphic
I -~F. ir.A Intervals

* _ vw_

Crl.L Our
W1`11 AU=~

10,

15,

20

254

30

CA

kR

6 �

3A

5

LZ

J1.2

4LA

ez,

S
1.1

i9
%R I DAKt OUT

t 1

2

21,7-30.7 Send' CRWt (eWt. oink send with eoCaue.
wnite. loe ene re: gravel end cobbles: sond
is Vg grove and CoObles engular tQ well
rounfec; v. hoasr. besal Contact from dW
breck; Tod Cloy below 30.7.

-

F�� GO~ALLL

30.7-4c CLAY Mct dusky ed; herd: deonse; with white
sal eeC.rb. incuuenS moiSt yellow enc prpl
mottling below 38.

- 3 5 JVNIA" 2
i�/O/ 2

I -r////A- -- - _-

'iLt MuE.I A-WC I I C.wO I



SOIL BORING Lt
.

.

Date Drilled:
01/11/93

19oringg No.: 3rd
9-35 F 1-

1.7
Pi

Sample Method(s):
CORE BARRELU SPUT SPOON

Survey Data:

Northing: 8496.1842
Eosting: 10483.4609

Grcund Surface Elev. (MSL):
3,474.91

I
Totcl Depth:

lo0

Unified Sail Classificotion/Description
(Color. Texture. Structure. Groin Size)

42-100f CAY C(- heaily mottled purple. ray and
yellow clteponcl moud hac britble primeriay
blacky fracture wUth some zones ! frsve
citystonte greenlish c0y mlclusionls tMroughlout
trece frrog oxide nocule; dar

i

I

- cotc. cob. cemented layers and nodules
common isow, 8.



SOIL BORING LOG
Date Drilled: Boring No.: G

01/11/93 E-35 _
Survey Data:

OUGH) Northing: 8496.1842
Easting. 10483.S609

Ground Surface El ev. (MSL):
* 3.474.91

id No.:
11-C

Unifiec Soil Clcssification/Description
(Color. Texture. Structure. Grain Size)

C A _ . .. . . i . . .

- vertical fracture c2 U-1SL indications of
ferres oxide minierzictien 4lang fracture plane.

- green clay nodule aprox. 0.2 t.

- purplish coler rubuiyr upw er 1.0 ft.

- rren clay nodule approsL 0.1 ft.

- scattered green clay nodules 005_01



Terra Dynamics Incorporated
Al.u. NW C 715-6133

SOIL BORING &
WELL COMPLETION LOG

-7

Location: Proict No.: Date Drilled: 0oring No.:
ANDREWS CO. LANDFILL SITE 92--52 12/16-12/18/92 3-20. a

0Log By: A. WEEGAR; P. GRANT
-0130' 130 TO TO

I Driller .

Drilling CompanySI ROTARY
SCAR30ROUGH DRILLING, INC. TtlDph275-

Drilling Method c fSit Skzes: AIR fROTARY

Survey Dota:
Northing: 8042.8943
Easting: 10272.5320

Ground Surface Elev. (MSL):
, 3.470.0O

Top of PVC Casing Elev.:
3,472.23

Sample Method(s):
CONTINUOUS:

2 SS + 3 C3: GRA- SAMP12S EVERY 5' FROM
201- TO TO

Unified Soil Classification/Oescriptiori
(Color. Texture, Structure. Grain Size)

Well
Design

_ .

I

Top son: brown sity sa&d iose: orgcnbc maotria: moist

-i ce pikieh whiti col. carb. cenented sOt with vtg
sand: sand grchs ame pink rd Opcaque: mod. harc
urumbl$c ahi . dry.

r- Af gJ brownish gray & pinkish brown microcrystalline
with Calcite tam to q sand throtghout sand is
browi. red and eaque qt= subrounded-well rounded:
V. hard: drt

0-

I

1 V CAIM pinkisth white cola. cars. consented sane and
lgrvel; sand lS dg-cg, subr. to rd. QtL; grovel is rd.

gak, white and cepaque, ur. to rd. quartftemod. hard.
_ _

G SAND (SWt pinkisn tan vfg,-g it. sand. sur, to
r grvel is wlvte. black. red and opaque, Qurtzitc
subt, to rd.: loase: *-A

BASE Or OOALLAJA - ThIAW1C TOP

22-46' CLAY (CL maroon with greenish' gray and purale
mottlng; mod,. hard; dense sl. piStC blocky frattun:
moist.

- no mottling below 2'C

. . . . .

Fle Name: A-LO-117.OliO



SOIL BORING &
WELL COMPLETION LOG

,

Dote Drilled: lBoring No.: iGrid
12/16-12/18/Q2 | 6-20 1 *-8ANDREWS CO. LANDFILL S3TE

Log BY: A. WEEGAR; P. GRANT . Driller
0-130' '30' TO TD I

Survey Data:
Northing: 8042.8943
Ecsting: 10272.'320

Grcund Surface Elev. (MSL):
. 3,470.04

INC.

Drilling Method & Bit Sizes: AIR ROTARY Top of PVC Casing Elev.:
3.472.23_

Sample Method(s):
CONTINUOUS:

2 SS + 3 C3; GRAS SAMPLES EVERY 5' FROM
201 TO TD

_ .

Unified Soil Clossification/Description
(Color, Texture, Structure. Grain Size)

- Color hehnge to dusk ced with gray Wfiled tubes
and inclusions below S6

46--51. 1t SOV SLfT (MLu pecnde mottling dusky red rnd
gree Cgray trace v sand ana~ss mica end
blotiteflaoes thr hou- moC. h`rd: bloezy
fracture. inreased sand gontent.

1.6'-70-T It a "Y (Q dusky red wI.l yellow. gray and
purple mottlin cartonaeetous Plant mtesIa mrod. aiord;
s1. soapy, blocky 'rfctuse: dry)

5' - s2tY clay ane ligi.t pilkfish gray clayey-itat:
convoluted beadng structort miCa frogs. within s8ty
aI sne r. od, hard: back fracture: drv.

n2fS-80 1;nhliv btv '-'IV Av M 4Usky red with siight motting o'
tolw anC gray. ccystorie lmead ha-d dense; blocky

Iracture der bascl centa:t from cutting.



SOIL BORING &
WELL COMPLETION LOGi
Dote Drilled:. Boring No.: Gri/

1Well N:12/16-12/!8/92 93-0 ¶1-1 &ANDREWS CO. LANDFILL SITE

Log By: A. WEEGAR; P. GRANT
0-130' 130'. TO TD

Drilling Compoany
SCARBOROU§GH QR1LLING. INC.

I Driller: Survey Data:
Northing: 8042.8943
Easting: 10272.5320

Ground Surfoce Elev. (MSL):
3,470.04

Drilling Method & Bit Sizes: AIR ROTARY Top at PVC Casing Elev.:

3.472.23
Sample Method(s):

CONTINUOUS:
21SS + 3'C
201 TO ID

Unified Soil Clossification/Description
(Color, Texture, Structure. Grain Size)

. s0.
Casin

6-7 srat. e. AW fr ; urse with tight yey motlin;
crumaly. Oay.

7-156 A* (CLI purple with shglgt Voy me-tling:
hard; V. dens: st. plastic molst.

OS.6~-151 sats. CAV fe' dusky red sity Cicystoens mottled
with gray & pink hi a denCritic pottV% COntcains
kidusloer o et gyuds 74y sat herd; maeC
densc blocky fracturC CL



SOIL BORING &
WELL COMPLETION LOG
Date Drilled: Baring No.: 15 i

12/16-12/18/92 E-20 IwellI-ANDREWS CO. LANDFILL SITE

Log Ey: A. WEEGAR; P. GRANT Driller:
0-130' 130' TO TD I

Driling Company:
SCARBOR OUGH DRIWNG. INC. 2ol Deth: 5'

LAMESA. TEXAS I
Drilling Method & Sit Sizes: AIR ROT ARY

Survey Date:
Northing: 8042.8943
Easting: 10272.5320

Ground Surface Elev. (MSL):
, 3.t70.04

Top of PVC Casing Elev.:
3,472.23.

Sample Method(s):
CONTINUOUS:

25SS + 3Ca; GRAB SAMPL-S EVERY 5- FROM
201' TO TD

Unified Soil Classification/Description
(Color. Texture. Structure, Grain Size)

.

'ty QAy fL' ¶ cont. sgmt desriatin as pre1ious
Pgeg.

- 0.1 grecn-ray cycyey sit' (ML); dry.

- 0.25' reenslh- grcy slty clay (C:) cry.



-~ v--

Terra Dynamics Incorporxted SOIL BORING &
ral 7c 0123?-s WELL COMPLETION LOG

Locotion: Project Kso.: Dote Drilled: Boring No.: 7 1N.
ANDREWS CO. LANDFILL SITE 92-152 12/16-12'8/92 39-20 Wel1-

Log 3y A. WEEGAR; P. GRANT
0-130' 130' TC TO

I Driller

SDARri ORng OMe H RBILt CIN. INC. 2Tt 75

Drilling Method &s Bit Sizes: AIR ROTARY

Survey Data:
Northing: 8042.a943
Easting: 10272.5320

Ground Surface Elev. (MSL):

3.470.04

Top bf PVC Casing Elev.:

3.472.23
Sample Maethod(s):

CONTINUOUS:
2tSS I 3"Ca; GRA3
201- TO MD

SAMPLES EVERY 5' FROM

Unified Soil Clossification/Description
(Color. Texture. Structure, Groin Size)

I

162.-lf1l Q vfQ' gro~sh-Wiurp Ie ~ytn* with grar-
Insa mattling and twger icusians th~rou~ut;

mod. hord; dense; S. Plastic; finelY vsie wt
ealcite(?) fMed fract~veM dr`y.

-5 OCen
Borehole

172-24T CtAY fC r.ddsh pure with ray-grese
mOtting and scOttcerd inClu3ier mod. herd:
madL dense sl plastic Scattered eecite(?)
filed veinr dryt

(CL) soine es above but with few eins.

(C-) sanme as above but no veins.
drill rate-2 min./ft.

I'
- . . -

I
Fle Name: A-LQ32r.DOG

S S



Terra Dynamics Incorporated SOIL BORING &
_ VW JM WELL COMPLETION LOG

ocation: . Project No.: Dote Drilled: Boring No.: 0rGr/ I
ARell C:O IANDREWS CO. LANDFILL SfTE 92-152 12/16-12/18/92 5 -20 ¶1-D

Log By: A. WEEGAR; P. GRANT Driller
0-130' 130' TO TD

Drillin CO0a CY Total Depth:
LAMESA. TXASD 275;

Drilling Method & Fit Sizes: AIR ROTARY

Survey Data:
Northing: 8042.8943
Ecsting: 10272.5320

Ground Surface Elev. (MSL):
, 3,47C.04

Top of PVC Casing E£ev.:
3.472.23

Sample Method(s):
CONTINUOUS:

2'SS + 3YC9; GRAB SAMP LFS EVERY 5' FROM
- 201' TO TD

Unified Soll Clcssirication/Description
(Color. Texture. Structure. Grain Size,

I-I. . '

fI JY = same o above.

at 201' Xwitch 0Y0' to dro5 bit(fivitu bit) to &V
cown onUt cuttligs sho. sand: bliged cwtths .vry
5'; tcmed out to F.

-- 5. Oce
Uoereiot

40 PVC
Ccshiq

200-

205-

I-E-entonikt
Pellet Sed

232-

Flter
swid

-2.0" Sch. £
Pvc we.
Sceen
.010 SLOTSI

_

I
.

Vi lze me: A-LOC2(GOIr



Terra Dynam'ics Incorporated SOIL BORING &
AU WELL COMPLETION LOG

Project No.: Date Drilled: Boring No.: i
ANDREWS C. LANDFILL SITE 92-152 12/ 6-t2/18/92 3-20 te-N

Log By. A. WEEGAR; P. GRANT Driller Survey Data:
0130' 130' TO T Northing: 8042.8943

Costing: 10272.5320
OROUnGm DeRLLNG. INC. T7ta Dept Ground Surface Elev. (MSL):

_3.470.04
Drilling Method & Sit Sizes: AIR ROTARY Top ofPVC Casing Elev.:

Sample Method(s): 2"SS I YCS. GRAS SAMPLES EVERY S FROJ 3,472.23
CONTINUOUS: 201V TO i'D, .

Unified Sail casification/Description Uthi ID ptr I Well
(Color. Texture, Structure. Grcin Size) Log (fstn I __ ___ _

_ Sa.Ia Desgdn

et 23X9 cuttings color Dgntared. but sti7 (C:.)
eS aboeW

24.T-24V Slty Cl *C ( Siht taon color
pi: pr.n ueu Ocr day.

545

77

so-s

-2

72

40 PVC won
Screen .010
SLOTS

- Fter so

-C4*CSG

2'3-260 QAV (CLV reodisih purple wih grar-green morimhg
and scattered knctusion, modL hart roed Cans.: S.
Sletic dry.

257' -

259' -

260' -
I4�.

2tc-275f OGv SL-STONf WuL' dusky red and ten siltstOne
with doystene nterbeds; gfihish e rQy fmetthng threugi ut
increased greenish gray sitstone below 270 feet brittle:
trace of vfg rnico ogs. dry.

I Totca DO 1 - 275 flot

65-

.1i
, _ _ , ,

rI Hoe A-L O=.D*G

_,_ --



Survey Data:
Northing: 7590.39
Ecasting: 10860.29

Ground Surface Eiev. (USL):
3.468.3

Unified Sail CIcssificctian/Description
(Color. Texture. Structure, Grcin Size)

.

;rwn4 Silty mc: organic maeteiet:

0.4-12' AU< pintkish white cScO ccre
cemented qucrt silt onc icna moc herd;
trace dark. ted and Ooaqru 4U0.ri gravel
frags.: &y.

12-If' S p(t pquartZ tat one song. stig t
celc. er. cesnentetion; loose cry.

5xCh! NfL1 reddish brown sity Clay with
unite powacry oae. ccraioate in layers
gtong vertil bractures dissmninatee
througtout; Goer. t1. ctasti airt.

ty CLAY CLt reddish brown silty cley with
sraytsn tan one bluish rey mottling one Costs

ense: SI. plastick m

- trace mottling below 31.



Terra Dynamics Incorporated |_SOIL BORING LO I
Location: Project No.: Date Drilled: 1ring No. Grid No

ANDREWS CO. LANDFL!_ SlITEEc_ _ 92-152 01/20/93 | 9-45 11-_

ILog By
A. WEEGAR

Drilling Method & Bit Sizes:
AIR ROTARY

Drilling Company: apeMto~)
SCARBOROUGH DRILLING. INC. Sample Method(s):

LAMESA. TEXAS SPLUT SPOON: CORE BARREL

Driller. Total Depth: 100'

Survey Data:

- * Northing: 7590.39

Eosting: 10860.29
Ground Surface 9ev. (MSLk

3.468.3

Remarks:

Unified Soil Clcssificotion/Description
(Color. Texture. Structurn. Groin Size)

39.4-44.r Se-dv a SILT ULO mottled tan brown and rusty
rno eley.7 y tstone with sand vig white quartz
sasnd grs throughot trace i4g mica frog,.;
bback mihnerlition throughout nod. here-:
blocky fracture erumb y"42 -4 : cry.

44~.945.5. 9-d~ SnvCV(Ctustard to
ealayton St and Vf9 duortS san

45J47* Sn -!e-V qi -e-'V )llow. tan an: graye
acy siltrsfie mnm wWise anc amaque vrg quar
scnd grains and vfg mice frogs; mod. har-
horizontally laminated: blocky fracture and
crumaly. amI

47.6-54.9S yeao and groyn ton
sitste", matra wrtg white. ooQue and pimc
quortS and feldsper s*nd grainS vfg lo eg nica
and Diotite flakes throughout oross-bedaea:
blecky frecture; dry.

4S4X-e&X Sitv ClAY ICOV dark red silty doystane with
bluish gray met-ing green;sn gray eliatical
zones an eapparen: worm burro"w below 62:
burrows have sndy mcterial inhcororted into
center Partion of 5urrow: trace blc:k
mineralization throaugaut: blocky to eoncoieel
frccturie dents: mod. her: dCry.

51I2-100 STintly Siltv y rAY C' dark *ee eloystone with
purple and gey mo:tlhn throunput yellow
and mustrd coloration elow , with
greenish gray eests and worm holes below 70:
trace bick mineraliZation througou% mod.
hard; s. saopy. blocky fractureu cr}

diagonal fractures from n -7- ; frocures
are at 45'0nd bieirectional (> ond <). heeled
with cac. carb CeementatiOn and clay.
occasional e illing-ina ced slickinsidee.

FRI MWUL A-LOC1IC.OW I I



Terra Dynamics Incorporated |SOIL BORING LOG
Project No.:

92-152
_ Dce Drilled:
_a 01/20/

d No.:
11-E

Drilling Method & Vi. Sizes:
AIR ROTARY

Sample Method(s):
SPLIT SPOON; CORE BARREL

Survey Data:

Northing: 7590.39

Ecsting: 10860.29
Ground Surface Elev. (MSL):

3,468.3
Total Depth: P

Unified .Soal Classification/Description
(Color. Texture, Structure, Groim Size)

* I;eqetl ty, CAY (C* o 3e a. us mbow. -

- increcred purple Color and crumbly below 91.

TOTAL DEPIN a 100'



Terra Dynamics Incorporated I SOIL BORING LO'
Lication: Project. No.: I Date Dr:lled: sofingNo. Grid No

ANDREWS CO. LANDFILL SITE 92-152 1/24/93 1 -1 2-i-
V *

Log By:
R M'GOWEN

Drilling Method & 3it Sizes
AIR ROTARY

Drilling Comoany: Sample Metncd(s):
SCARBOROUGi DRILLING. INC. SPLIT SPOON; CORE 3ARREL

--- -LAMESA. TEXAS __

Driller: T otal Depth:
____ ____ ___ ____ ___ ____ ___ ____I. 00*

Survey Date:

Northing: 9160.6675
Easting: 10241.7105

Ground Surface Elev. (MSL):
3.475.71

Remarks:

0 C

Unified Soil Clssification/Oescription
(Color. Texture. Structure. Grain Size)

M " L. MI brW.. sRnd. Sat "ganio
motarso4 too=: dy 17��

1.1-15* 
It. ton to red tan. idg-fg Sand.

1.7-Ir SANQ I'91 tt sn te ttd t0k vfg tg Md*^t
witn scattered Coats Of etcitic cewmented sMnd
and siat soft; cose: &VL

_

H.

Deptu
f eet)

0-S

-10-

-15-

20-

.25-

-30-

'35-

£A0-

Recovered
Graphic I >Ft.a

Log Sc F~t
Stratigraphic

Intemal

c- c1?
LOG

QUM=

, __

tS--29- CAIJCIt. tan-grey acaci mcritic cemented ta_
en sit 9vtg-fg att sont sonesiene lithaeasts

wWi shie concretions In micritic mati _
concretion rings in micrit: narr brittle: cry.

5-S2-5 MO.e cGA'Rs ItSY ton-1. brown. stme. t_
Vdfrt2 to QUWt 1eobt=es and Cotbleg rounted
to ongula: soft _

32.S-Zr etL& (*' I red witin write minolitction (Iotay.
nonre etew to 1H). and some sat soft mois:.

2

//./z
37-100' CLAY IC - red with yeflow motting; soat ery

- red. yeIlow. and purple mottlig at J9.

-

- - --

1IL NSOME A-100129.MW I I



Terra Dynamics Incorporated SOIL BORING LOG
Location: i Project No.: Date Drilled: Boring No.4Grid No-

AN01EWS CO. LANOFU4. SITE 92-152 1/24/93 B-51 12-8

Log Ey: Drilling Mel:hod & Sit Sizes: Survey Data:
R. m'GtoE4N AIR ROTARY Northing: 9160.6675

Drilling SCZaR5I'OG OWGIC.Sample Method(s):

LAMESA. TEXAS I SPUT SPOON; CORE BARREL csting: 10241.7105
. TaGround Surface Elev. (MSL):

Driller . Totcl Deoth: 100' 3.475.71

Remarks:

.Unified Soil ClassiMcotion/Descriptior jDePthl Graphic Ft.
(Color. Texture. Structure. Grcin Size) (feet) Log Ft. _ntervc_

Ate m, as Covew.

-*ed. aflow cnd purnIe mottled: from 59' to SSS
r, 'an led COY

- frcrn 01 to 61.2 ws red. yellow. and ourpit
moCtUe: beritt: dry.

.501

- _ K.R

55-

M R ?

-60- mRI

lift.I "R

65 -tR ?

__O SIR70

75- not

44I

0 Ss-0---
f

0

It

aa

d,

/

./ |I~t

I.0

toIIFhL NA&4E. A-L0Z129.VWG I



Terra Dynamics Incorporated SOIL BORING LO--
Location: Projet No.: Dte Drilled: Boring No.: rid N.

ANDREWS CO. LANDFILL SITE I . 92-152 1 1/24/93 P 93-51 r 12-

Log By.
R. MeGOWEN

Drilling Method & Bit Sizes:
AIR ROTARY

Drilling S DRLLING. INC. | .Sample Method(2):

LAMESA. TEXAS SU PO;CR AR
Driller: Total Depth: 1 3*

Survey Data:

Northing: 9160.6675

Eosting: 10241.7105
Ground Surface Elev. (MSL):

3.475.71

Remarks:

Unified Soil Clossificotion/Description
(Color. Texture. Structure. Groin Size)

Ca Y { same as aboVe.

- rubble - Si'-a

- red. yeow and purple mottled with whiish
g7e cly noules.

TOTAL ODPTH ' 100*

I _______________________________

fVLE NAL A-LO 129.0wC I



Terra, Dynamics Incorporated

Location: | Project No.:
ANDREWS CO. LANDFILL SITE 12-1 52

Losg y: Drilling Method & Sit Sizes:
R. MOGOWEN AIR ROTARY

Dniling Compony: Sample Method(s):
SCARBOROUGH DRILNG. INC. SPLIT SPOON; CORE BARREL

LAMESA. TEXAS
Driller: Total Depth:

1 CO'

Remarks:

Unified Soil Classification/Description
(Color. Texture. Structure. Grain Size)

CO--0>S XODdSk- Oubrown. sond. site ergxae c
ma il; oose: 'try.

0.5 -4.0A It tan: calcitic esmented sand end
gat wtg quartz sand; soft dry.

FA. e-9SLTf! I tonl to It brewn. wig-
*.0 S.Oz We ith scattered clasts a' Calcite
ecnented sand nd it: oft: dry.

S.0'-21.5 £a L st. ton-gray. eaotitic and micritic
enet sa nd and simt wfv-fg quartz sane

concretion rh0 h micritc cgs.. scnostone
iithoclosts th aslico ecncretion hard; dry.

tiS-2t ,Si. SANO tSW'I It. tln. vfg quartz sand;
sarted raunded; soft; dry.

26-30 SAND one (;RAWL VSyA reddish brown. Ig-
fng quartz sand. rounded and sarted.
peables ond cobIbs. quartz founced to
angular poorly Corted; soft dry.

30'-7T C aYt red, turple. and yclIlow mottioe
plastic; camp.

- dry plcstic lass purple 3r-39*.

U MAIL A-LCG12C.OWG

I SOIL BORING LOG
Date Drilled: Boring No.: Grid NC.:
. 01 /24/93 B-52 112-C

Survey Data:
Northing: 8707.59

Easting: 10003.09
Ground Surface Elev. (MSL):

3.473.3

OCtALLAU



Survey Data:
Northing: 3707.59

E0sting¶ 10003.09
Ground Surface Elev. (MSL):

3,473.3

Unified Soil Clossification/Description
(Color. Tixture. Structure. Groin Size)

- rod. Jpwplo end yellow mottling white slt nodle
0.75 at appre. 41.5%, plastic dry.

- scattered nodules ot yellow to wite day.

- red. purle and yellow mottlg; no nodules

- red-orfage with yellow and purple mottlng;
dry. brittle.

- 0.75 ft red-orange ClOy with yellow and purple
mottling.



Terra Dynamics Incorpoctated SOIL BORING LOG

Location: Project No.: Dcte Drilled: Boring No.: Grid No.:
ANDREWS CO. LANDFILL SITE 92-152 01/24/93 B-52 1 12-C

Log By: Drilling Method & Bit Sizes: Survey Data:
R. MOGOWEN AIR ROTARY

Northing: 8707.59
Drilling Compony- apeMta~)

SCARBOROUGH DRILNG, INC. SaLe MtOd-s): BorEasting: 10003.09
LAMESA. TEXAS SPLIT SP0OON; CORE BARRELEstn:00.9

Driller: Totol Depth: Ground Surface Elev. (MSL:
100' 3.473.3

Remcrks:

Unified Soil Classificction/Description Depth Graphic Re.o|ere I Strctigrphic
(Color, Texture. Structure. Grain Size) (feet) Log Ft Interva

c~~aL~~cL~ EOd. .. _n ipe o~

___________________________________ Sooe ____

- *ugged core biL KR ? % .

'V-100 L'-A' (CI ree d. yeflo. and purplt rnota:. &Y.
critne.

- purple euttngs.

-85.

-gow

-95.

2

"R 7

PR ?

CIC

aR

N it_ __ __

-

- ur;le dly tith nodule appros. 2? of greenish
,hite cly.

1.33

TOTAL DEPTH a 100.
r . ,

-41

-415-

-

00 Or cm

FILE Iwr A£-LOC12COWmc I




